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RECENT EXPLORATIONS TO THE SOUTH OF HUDSON BAY.* 

By Dr. ROBERT BELL, F.R.S., of the Geological Survey of Canada. 

The existing maps of Canada show a large unexplored region south-east 
of .James bay. My surveys and explorations of 1895 and 1896, in con- 
nection with the Geological Survey of Canada, have enabled us to 
construct a map showing the leading geographical features of the 
greater part of this large district. Its topography turns out to be very 
simple, the greater part of the region being comprised within the hydro- 
graphic basin of theNoddawai river, which falls into the head of Rupert 
bay. 

Previous to 1895, it was known that a river had its source near the 
height-of-land in the vicinity of Grand lake, on the upper Ottawa, and 
that it flowed to Hannah bay, the cenlral bight of James bay. While 
exploring in the upper Ottawa region in 1887, I sent my assistant, Mr. 
A. S. Cochrane, across the height-of-land to collect information. He 
made an approximate survey of about 70 miles of a stream, which the 
natives believed to be the Hannah bay river. His report on this work 
is contained in the Summary Report of the Geological Survey for 1887. 
During 1894, Mr. H. O’Sullivan, of the Crown Lands Department of 
l,)uebec, descended the same stream for about .30 miles beyond the point 
reached by Mr. Cochrane, but did not determine the destination of the 
river. In 1895 I crossed the height-of-land, which passes close to the 
northern extremity of Grand lake, and commenced an instrumental 
survey of the river from the point reached by Mr. Cochrane in 1887. 
At about 170 miles from the height-of-land, it was found to discharge 
into a lake, which the natives call Mattagami. My local Indian guide 


* Paper read at the Royal Geojrraphicul Society, Jiarch 8, 1897. Map, p. 128 
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2 RECEXT EXPLORATIONS TO THE SOUTH OF HUDSCiX BAY. 

Jcnew nothing of the river that flowed from this lake, hut he assured me 
from hearsay that it did not fall into the sea at Enpert hay, hut some- 
where further west. The existing sketch-maps represent the upper part 
of Hannah hay river as flowing across the route which I traversed, in 
such a way, that, if correct, a traveller following the water-courses 
could not help being carried to that hay. Waswanipi river, which is 
reached hy the Hudson’s Bay Company’s people through a chain of lakes 
from a point on Eupert river, about 70 miles up, falls into the east end 
of Lake Mattagami. Both it and the river I descended are fully as large 
as the Ottawa, at the capital. The large river which discharges Lake 
Mattagami was ascertained hy my actual survey to he identical with the 
Xoddawai ( = Iroquois), of which the mouth only had been previously 
located. 

From the mouth of the Noddawai I carried the instrumental survey 
to Eupert s House, the position of which had been already fixed 
astronomically hy Mr. 'William Ogilvie, of the Lominion Lands Depart- 
ment. The Noddawai appears to he the largest river flowing into 
Hudson hay, with the exception of the Nelson, which is one of the 
great rivers of the world. The Big or Fort George river has a longer 
course, hut its catch-basin is much narrower, and the rainfall is 
apparently less in the region which it drains. 

It will thus be seen that the river flowing from the height-of-land at 
Grand lake to Lake Mattagami, was confounded with the Hannah hay 
river, and that my survey proved the existence of a second large stream, 
which ultimately reached the sea at Eupert hay, in addition to the latter, 
and hence this stream, which was first partly explored by my assistant, 
and afterwards surveyed by myself, is really new to geography, and for 
the present I will call it the “new river.” It was never indicated upon 
any map, and there appeared to he no name for it, which is not to he 
wondered at, as hut few of the geographical features in this region 
possess names, and even these are only temporary. The few Indians 
who live in this part of the Canadian wilderness are quite indifferent to 
geographical terms. Eivers and lakes may he called hy different names 
after various Indians who hunt upon them from time to time. Each 
hand or family circle makes use of such designations as may suit its own 
convenience at the time, and these may not correspond with another 
limited set of names used hy other families. Even these names are 
changed from to time, so that an explorer may get from a party of 
natives a totally difterent set from those which had been given hy other 
Indians to some previous traveller. They have no idea of a permanent 
geography and exact maps. The numerous large lakes and rivers of 
tlieir country are comirronplace to them. “ 'Why should they not he 
large ’ ” they say. “ The Great .Spirit has made both the land and the 
waters large.” Small features near their favourite camping-places are 
more apt to receive names than the large ones, the latter being known 
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as “ the big lake,” “ the long lake,” “ the round lake,” *■ the big river,” 
“ the rapid river,” etc. 

The fact that this large territory has so few inhabitants is one of 
the various reasons why geographical names are so scarce. Another 
reason is that, in accordance with one of their prej udices, these people 
ignore almost everything which has been in use by other Indiacs. 
This applies to camping-grounds, pot-sticks, fire, implements, utensils, 
canoes, and geographical names, the idea being that it is derogatory 
to their pride to use anything second-hand as far as their own people 
are concerned, but not so in regard to white men. There is also the 



DRYING OUT iFTEU RAIN. 


element of jealousy, which forbids them from adopting anything 
originating with others. 

In this and all other wooded regions of Canada, our means of 
transport is the birch-bark canoe of the natives. This craft is still 
constructed just as it was before the advent of the white man in 
America. I^othing but the prehistoric materials enters into its con- 
struction. The rind of a mature canoe- birch tree is tough and durable, 
a roll of it having some resemblance to leather. The inner side is 
turned out to form the bottom, and the different sheets aie sewn 
together by long split roots of the spruce, which are also used to sew 
the bark to a narrow frame or gunwale. It is lined inside by long 
strips of cedar, split as thin as cardlxiard, placed lengthwise, and held 
in position by light semicircular ribs of the same wood set closely 
together, their ends being caught between the inner side of the bark 
and the gunwale. The seams are made tight by the gum of any 
coniferous tree, neatly laid on. Canoes of this kind, from 12 to 30 feet 

B 2 
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in length, are used on our surveys, and, as they carry a considerable 
load, we are enabled to take along with us all the provisions, tents, 
blankets, clothing, surveying instruments, hunting, fishing, and cooking 
apparatus, and other things required for several months’ operations. 
Paddles or sails are used in smooth water, but in rapids setting-poles 
or tracking-lines are required. The falls on the rivers, and the intervals 
between the nearest bays of two neighbouring lakes, are overcome by 
carrying the light canoes and their cargoes on the backs of the voyageurs 
along the “ portages,” or trails, which have existed at such places from 
time immemorial. A small canoe can be readily carried by one man, 
and the larger ones by two to four men. Everything being in the 
form of handy packages, the cargo is quickly transferred from one end 
of the “ portage” to the other. The ordinary portage load for a man is 
200 lbs., and it is held upon his back by a pack-strap, or “sling,” the 
loop of which is placed upon the forehead. 

The white man has invented nothing to equal the Indian canoe for 
the purposes for which it is used. It is light and durable; it runs 
well, and is easily repaired; materials like those out of which it is 
built may be procured to repair damages at almost any place where an 
accident may happen, and the voyageurs understand how to make these 
repairs expeditiously. This is the canoe of history and poetry, the 
canoe of Longfellow’s “ Hiawatha,” the same that was used by Champlain 
and the other adventurous missionaries who, in Canada’s early days, 
explored the St. Lawrence, the Great lakes, and the Mississippi river. 
It is still used by most surveyors and explorers for all their trans- 
portation, and also by the Hudson’s Bay Company to take in their 
goods and bring out their furs. 

Except for the black flies, mosquitoes, and midges or sand-flies, there 
is much that is enjoyable and even fascinating in exploring the northern 
wilds of Canada by following the canoe-routes. In toiling up a rapid 
river, we may at any turn come face to face with a picturesque fall, 
never before seen by white man. After portaging across a divide, we 
may on the same day have the enjoyment of descending a swift-flowing 
stream, varied by the occasional excitement of running a dangerous 
rapid; or, in following a winding river, we may be surprised by its 
•suddenly opening into a lake, so long that one cannot see the opposite 
end. 

Much of one’s success in carrying out these explorations depends 
upon having good voyageurs. The Indians, if well selected, are the 
best, although half-breeds are often very good. The party should be 
as small as possible, since it is easier to take along provisions and other 
necessaries for a small number than for a larger one. Good voyageurs 
understand the work so well that few orders require to be given. In 
the evening, as soon as the head of the party has selected camping- 
ground, the canoes are quickly unloaded, and turned upside down to 



RECENT EXPLORATIONS TO THE SOUTH OF HUDSON BAY. 


o 


dry. Every man has his appointed work to do, and he sets about it at 
once. In about one hour from the time of landing, all the tents are up, 
the blankets spread, and supper is ready. Our beds are made upon the 
ground with the tips of boughs of the balsam fir, or, in its absence, of 
the spruce. They are laid in regular order like slates on a roof, the 
lower surfaces uppermost and the stem ends sloping downward. They 
form a springy bed with a delightful perfume, which would soothe one 
to sleep if any help were needed. 

It will be seen by the accompanying map that the general course of 
the new river is in continuation of that of the main body of Grand lake. 
The latter, in reality, lies in the same physical depression, and its waters 
flowed to the sea by way of this river at a comparatively recent geological 
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period. The outflow of Grand lake tlnough this depression has been 
arrested by the silting up of the channel at the spot where the waters 
now divide, owing to a slow difierential elevation of the land to the 
north-eastward, which is still going on. The northward discharge of 
Grand lake might be restored by raising its new outlet a few feet, 
or by a slight excavation through the sand forming the present divide. 

Having carefully survej'ed the new river and the Xoddawai in 1895 
as a base for further operations, I spent the first part of the summer of 
189G in making approximate surveys of eleven branches of the former, 
while the second part of the season was devoted to the region between 
Gull lake and Kupert river, to be described further on. During the 
latter year, my assistant, Mr. 1£. W. Drock, made a track-survey of the 
Megiskun fFish-hook) branch of the new river, and of a chain of lakes 
and streams from thence northward to Lake Waswanipi (Torch lake). 
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He also made a similar survey of the Waswanipi river, from the lake of 
the same name nearly to its source, from which he crossed to Lake Mis- 
tassini (Big-stone lake) and returned home hy Lake St. John and Quebec. 

The country exidored in the two years measures about 280 miles, in a 
straight line, from north to south, by about 230 from east to west, and has 
an area of about 30,000 square miles, which is larger than that of Eng- 
land. The greater jjart of it is comprised in the hydrographic basin of 
the Xoddawai river and its branches; but it also includes the country 
drained by a large stream between these waters and the Eupert river, 
locally known as the Broadback river, which falls into the mouth of 
the Noddawai. The whole region may be described in a general way 
as a nearly even plateau moderately elevated above the sea, the surface 
being broken here and there by isolated hills and ridges of no great 
height. Starting at the eastern boundary of Ontario, which runs due 
north and south, the southern height-of-land of the Hudson bay slope 
runs eastward not far from the upper Ottawa to the source of that 
river, from which it turns north-eastward and pas.ses close to the east 
of Lake Mistassini. The portion of this watershed which runs near the 
Ottawa river has an elevation varying from about 850 to about 1050 
feet above the sea. At the northern extremity of Grand lake it is not 
much more than 000 feet, and the surface of the country slopes gradually 
northward for 150 miles to Lake Mattagami, where the elevation is 
about 000 feet. The descent continues to be slight for the next 50 miles 
toward James ba^’, amounting to perhaps 150 feet, but in the remaining 
hO miles the Xoddawai river, and with it the general surface, falls about 
450 feet to the head of Hujiert bay. This main discharge receives only 
small tributaries from either side, the drainage of the greater part of the 
Noddawai basin having flowed together at Lake Mattagami as the central 
reservoir of the system. This Otchipwe word means “ lake where the 
waters (or branches) meet,” and is a very appropriate name. Lake 
Waswanipi, which is tO miles long, di.scharges by the lower section of 
the river of the same name into this lake, the intervening distance 
being about 55 miles; but between them are Gull lake 30 miles long 
and a sheet of water 1 7 miles in length, which I have called Lake Olga- 
Navigation is interrupted by a chute known as the Red fall at the outlet 
of the latter, and by a rapid at the discharge of Gull lake. 

My operations between Lake AVaswanipi and Eupert river, in the 
latter part of the season of 1MU>, included track-surveys of the shores of 
Gidl lake and of four other large sheets of water, besides a number of 
small ones, which together form a chain extending from it to Lake 
Namiska on the above-mentioned river. The lakes to the northward of 
Gull lake all discharge by the Broadback river, and several large streams 
flow into the chain from the eastward, three of them having their sources 
near Lake Alistassini. But only small streams are received from the 
westward, showing that the general slope cf the country is from the east 
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all the way to the Noddawai river, broken only by this chain of lakes. 
Opatawaga (Sand-narrows) lake is the only one of the chain which has 
yet received a distinctive name. The largest one is known to the local 
Indians as “the big lake,” and measures do miles from north to south; 
but as there are several other “big lakes” in this region, this is not a 
sufficient designation, and I propose to call it Lake Evans in honour of 
Sir John Evans, who is to visit Canada this year as President of the 
British Association for the Advancement of Science. As distinctive 
names are indispensable for convenience of description, I would suggest 
those now placed upon the map for other lakes and rivers to record 
the names of British scientists of the day. Gull lake is separated by 
narrows into three parts, of which the southern is the largest, while 
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Lake Evans is characterized by several long points and bays runuing 
north-east and south-west. 

The Bruadback river approaches within 6 miles of the southern bay 
"t Lake Xamiska on Kupert river, and then it turns west and falls into 
Pupert bay, about 11 .miles south of the mouth of this stream. At this 
bend the Broad back river is flowing at a level of .lO feet below that of 
the Rupert, 0 miles due north of it, and throughout its course of GO or 
lO miles from this locality to the sea, it runs within a few miles of the 
latter stream, and descends about JOO feet. 

i’he country between Lake Waswanipi and Rupert river may be 
described as tolerably level, with some isolated hills and ridges rising 
to heights of a few hundred feet. The lower or western part of the 
region between Lakes Waswanipi and Mistassini is also generally level, 
but as the source of the Waswanipi is approached the country becomes 
somewhat hilly at a distance from the river. 
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The plateau which has been described in connection with the new 
riyer and the Noddawai rests upon Archfean and eruptive rocks, and it 
extends far to the south-west of the basin of these rivers and also up the 
east side of James bay. Near the latter it assumes a steeper slope towards 
the sea, down which all the rivers descend in a succession of strong rapids. 
This slope or rim of the basin of James bay crosses the lower parts of 
the Kupert, Broadback, and Noddawai rivers, causing a rapid section 
of 60 miles or more in each of these streams. From the Noddawai river 
it trends inland to the south-westward, leaving a widening margin of 
low land as it recedes from the bay. The slope is marked by falls and 
strong rapids on the Abitibi, the Mattagama, and the Missinaibi branches 
of Moose river. At the crossing of the Missinaibi, this slope or rim has 
reached a distance of 150 miles south-west of the head of James bay, 
and, continuing thence to the westward and northward, it strikes the 
Albany river at 250 miles from the west coast of the bay and the Atta- 
wapiskat river rather further inland. This distinct rim of the basin 
of James bay is an important feature in the topography of the region. 
The low land between it and the southern and western shores of 
the bay is underlaid by nearly horizontal Devonian and Silurian 
rocks. 

My surveys and explorations in the region to the south-east of 
James bay prove that its geography is quite simple, being principally 
that of one great river, which corresponds with the Moose to the south- 
west of the bay, so that we have here, as it were, twin basins of about 
equal area, with the Hannah bay’ or AVashahow river occirpying a 
narrower trough between the two. It will be observed by’ the map that 
the Waswanipi or east branch of the Noddawai divides into a number 
of branches spreading over a wide area, while the new river pursues 
a tolerably straight general course, which is continued by’ that of the 
main body’ of Grand lake, and by a chain of lakes connected by’ streams 
for about 40 miles still further southward. The portion of the drainage 
of the upper Ottawa which has been shut off from this river extends 
for about 6tt miles to the southward and ffO miles to the eastward. 
Owing to this peculiarity in its recent geological history, the branches 
of the new river near its present head are as large as those further down, 
and they flow into the opposite .sides of the trunk stream at about the 
same angles as the 'latter. The slope of the east side of the wide valley 
appears to be greater than that of the west. The largest branch is 
apparently the Alegiskun, which, like the other branches from the east, 
flows with a rapid current down the slope of the main valley. 

The former bed of the river on the present divide, at the north end 
of Grand lake, is occupied by’ a boggy’ swamp, and the canoe-route from 
the latter lies through three small lakes, connected by portages, near its 
western side to a small sluggish stream which falls into the head of 
Christopherson lake. Between this sheet of water and Lake Shabogama, 
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the new river expands into Simon and Obaska (Crrassy narrows) lakes, the 
connecting links being interrupted by several rapids. Lake Shabogama 
is nearly 30 miles in length, and discharges from its north-western side, 
its name meaning “ side outlet.” The Megiskun branch falls in on 
its eastern shore, 3 or 4 miles from its upper extremity, among large 
marshes, formed from the silt brought down by this rapid river. Mid- 
way between lakes Shabogama and Mattagami, the river gives off a 
“ lost channel ” on the west side, which forms Ka-ni-qua-ni-ka, or the 
Long Island, 16 miles in length. Five falls or rapids occur in the last 
18 miles of the river before it enters Lake Mattagami ; but above these 
rapids, about 60 miles of the stream, following its course, would be 
navigable. without interruption for steamers. 

Most of the rapids of the new river consist of short chutes, having 
a descent of from 5 to 40 feet, with intervals of smooth water between 
them. On sounding the latter, the water was found to be unexpectedly 
deep, varying from 25 to 40 and even 80 feet. The width was generally 
from one-fourth to one-third of a mile. 

The shores have generally a flooded appearance. The woods usually 
come to the water’s edge, a distinct beach being rare even at low water. 
Sudden expansions occur at the terminations of narrow rocky parts, 
and here the water was always found to be very deep, as if each of 
these expansions had been a pool at the foot of a rapid when the channel 
was at a lower level, and the descent in the river-bed more rapid. 
Some of the branches from the south-west have very irregular and non- 
parallel shores, much divided into points, peninsulas, bays, lagoons, 
and culs-de-sac, showing a permanently flooded condition, w'hile, on the 
other hand, old water-marks are found on the rocks at the east end of 
Lake Mattagami, 13 feet above the highest levels of modern times. 
On the east side of the northern extremity of the Long Narrows of 
Grand lake, 6 or 7 miles south of the height-of-land, there is a well- 
developed sand-spit, pointing north, which must have been formed when 
Grand lake discharged in that direction. These and other facts appear 
to be evidences of a differential uplifting of the land towards the 
north-east, with a corresponding lowering of the grade of the river, 
which has produced the existing flooded condition and turned aside the 
connection with Grand lake. 

Such a change in the destination of the drainage of a large area 
could be made only on a nearly level plateau such as this. The height- 
of-land between the streams falling into Hudson bay and those which 
flow southward into the St. Lawrence, is not a ridge dividing the one 
set of waters from the other, but a nearly level strip of land, on which 
the upper branches interlock and sometimes curve about a good deal, 
as if undecided which way they should ultimately run. On the various 
watersheds of the Laurentian area, lakes of double outlet are not 
uncommon. Among such lakes connected with the Ottawa drainage 
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may be mentioned Temagami, Keepawa, "Wliitefish, Lac des Eapides, 
and one at the source of the Dumoine river. 

A short range of greenstone hills, from which the timber has been 
burnt off, runs along the south side of Lake Mattagami, and forms a 
conspicuous feature of the landscape. The highest of these, which I have 
called Mount Laurier, after the present premier of Canada, rises to the 
height of 670 feet above the lake at its base, and is the highest 
“ mountain ” of the district, unless some of the hills south of Gull lake 
should be found to exceed it. 

Lake Mattagami has a length of 25 miles from west to east, while its 
northern arm measures 16 miles at right angles to this course. Leaving 
this arm, the voyageur descends a short link of the Noddawai river, 
with two slight rapids, to Lake Soskumika (Slippery shores), an ex- 
pansion of the river 33 miles long. In the next 40 miles there are 
occasional rapids, and a total fall of probably 150 feet. The remaining 
50 miles, following the general course of the river, to the head of 
tide, is almost a continuous rapid, with a total descent of some 450 
feet. 

The eflects of the “ shoving ” of the ice in spring are well 
exemplified along the Xoddawai river and in the larger lakes of this 
region. On the river the ice forms to a thickness of 3 feet or more, 
and when this breaks up by the spring rise, heavy masses of it are 
shoved out of the water and up the shore by the pressure of the current. 
These ice-shoves take place at diflerent points in different years accord- 
ing as the conditions are changed by local chance or circumstance. 
The heavy masses of ice often push before them great quantities of 
stones and occasionally large boulders, the courses of the latter being 
marked by deep grooves ploughed in the beach. AVhere the current 
is strong, curved points are apt to be formed of ice-shoved stones and 
boulders at places where the shore above trends in such a way as to 
favour the ice in shoving the boulders outward into the stream. The 
up-stream side of such a point shelves gradually up from the water 
and is formed of closely packed stones and small boulders, while the 
down-stream side is steep, owing to the fact that the larger boulders 
are pushed to its edge and there dumped, so that they become piled 
upon one another at as high an angle as possible. Thus the point 
grows higher and higher above the level of the water on the lower 
side, the longer it increases in length and breadth. The accompanying 
illustration shows the dump or lower side of one of these poiuts. 

Mhere shoals or small i.slands occur in the larger lakes at such 
places as to catch the fields of drifting ice in the spring, boulders are 
shoved upon them from the surrounding shallows, and become piled as 
a wall all around above high-water mark. In some cases where a 
small islet is subject to ice-shoves from all directions, the boulders 
become pushed up so as to form a conspicuous pile or even a steep 
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cone. A remarkable instance of the latter occurs on the west side of 
Lake Evans. 

At the Ice portage, the Noddawai river, during the spring flood, 
spreads to a great breadth, with numerous wooded islands, but at low 
water it is confined to a few swift narrow channels, while all the rest 
of the bed of the stream, several square miles in extent, becomes a dry 
field of boulders. Some of the latter are of great size. One of the 
largest of them, about 20 feet in height, is shown in the illustration on 
p. 13. 

Middleton island, 15 miles northward from the head of tide, and 
11 miles southward from the mouth of Rupert river, may be considered 
to be at the mouth of Aoddawai river. Broadback river falls in just 
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POINT FORMED BY ICE-SHOVED BOULDERS. 

above this island, and it might therefore be considered as a branch of 
the Noddawai. On account of its depth and strong current, the latter 
discharges a greater volume of water than might be supposed from its 
width. From the mouth at Middleton island up to the junction of the 
Kitchigami river, a distance of 25 miles, it has an average breadth of 
2j miles. Thence, up to the main body of Lake Mattagami, a further 
distance of about 130 miles, the general width is from one-third to half 
a mile. The average breadth of Lake Soskumika and the north arm 
of Lake Mattagami, included in this distance, is 2 miles. 

As to the total length of the Noddaw^ai river, although its catch- 
basin measures only about 2S0 miles in a straight line, if we allow for 
the curves in the main stream and those of its branches up to the head 
of the longest affluent, it has probably a course of about 400 miles or more. 
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The precipitation over the area which it drains is evidently greater 
than the average of Canada. One reason for this appears to he that 
the prevailing warm south-westerly winds of summer carry large 
quantities of moisture across the height-of-land , which, being chilled as 
they pass over the continuous and cool evergreen forests of the region, 
cause the copious rains of which we had unpleasant experience during 
the past two summers. In winter the snow is said to accumulate to an 
average depth of about 4 feet. The moss, which grows everywhere in 
the deep shade of the coniferous trees, retains the water like a sponge 
after a heavy rain, and allows it to drain away gradually. The brush- 
wood and fallen timber, which obstruct the flow of water in the in- 
numerable small streams all over the country, tend to equalize the 
water-supply. The generally level nature of the region is also favour- 
able to slow drainage, and the numerous lakes connected with all parts 
of the river-system form reservoirs to maintain a steady flow. From 
such reasons as these, the volume of water in the main river does not 
fluctuate greatly at different seasons like that of the Ottawa. 

The region under description promises to be rich in some kinds of 
economic minerals. The Huronian rocks, which constitute our most 
productive ore-bearing system, are largely developed within its borders. 
The great belt of these rocks, mingled with eruptive greenstones and 
granites, which runs from Lake Superior to Lake Mistassini, attains its 
maximum width in this region, and measures 150 miles on a line drawn 
straight north from the head of Grand lake to Lake Mattagami. A 
considerable proportion of the Huronian sjstem of the district consists 
of various kinds of crystalline schists and pyroclastic rocks. These and 
the greenstones are intersected by numerous veins of quartz, many of 
which have a promising appearance for gohl. Iron pyrites in economic 
quantities, and containing copper, was found in several localities on the 
Broadback river. 

The soil of the greater part of the district appears to be suitable for 
agriculture. On the lower levels it consists of a thinly laminated brown 
clay resting on till. This clay is exposed in the banks of nearly all the 
rivers we explored, while on the higher grounds, sandy, gravelly, and 
loamy soils prevail. The waters of the Waswanipi are clear, but those 
of the new river and its branches, as well as of the Noddawai and the 
lakes of the Broadback, are turbid, from which it may be inferred that 
the clay prevails over a very wide area. The solid rock is to be seen 
principally in the hills, at the rapids in the streams, ami on the shores 
and islands of the lakes. 

The whole region is well wooded with a variety of our northern 
species of trees. The white and red pines ( Piniis strohns and P. resinosa') 
extend to Obaska lake, the black ash (Fraxinu.'s samhucifoliu) to Gull 
lake, and the white cedar {Thuja oxcklentalis ) to the outlet of Lake Evans. 
It is a curious fact that only a few clumps of the balsam poplar {Po^ulus 
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balsamifera) are found along the upper part of the new river or in the 
region around Grand lake, although this tree is abundant for hundreds of 
miles further north. The area in which it is lacking is a south-westward 
extension of a very large one in central Labrador, where this tree is not 
known to occur, although it grows in a wide belt all around it. The staple 
timbers of our region are the black and white spruces (Picea nigra and 
P. alia), which are everywhere the most common. The other conifers, 
in the order of their abundance, are the Banksian pine {Finns Banksiana), 
the tamarac or larch {Larix Americana), the balsam fir {Abies balsamea), 
and the white cedar {Thuja oceidentalis). The deciduous trees are the 
canoe birch (Betula papyracea), the aspen {Populiis tremuloides), the 
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black ash already mentioned, the rowan {Pyrus Americana), the bird 
cherry (Prunus Pennsylvanica), and, in the northern part, the balsam 
poplar. Near the streams and lakes many of the white spruce trees 
attain a diameter of 2 to 2^ feet, and these, like the pines, may be 
manufactured into sawn lumber, while the smaller spruces will be 
valuable for making paper pulp. The spruces, Banksian pine, tamarac, 
and white cedar may be utilized in construction, fencing, etc., for 
fuel, railway ties, spars, telegraph poles, mine timber, charcoal- making, 
and a variety of other purposes, while the timber of the deciduous 
species may be employed for many purposes. The tamarac trees 
have been mostly killed by an imported saw-fly, but this pest has 
disappeared, and a new growth will spring up. Both the canoe hirch 
and the balsam fir attain a large size, which is evidence of a good 
soil. Unlike most of our coniferous forest regions, the timber of this 
district has suffered comparatively little from bush fires. There is a 
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burnt tract to the south of Lake Waswanipi, but throughout the rest of 
the district we saw only a few small spots which had been damaged by 
fire, so that the region, as a whole, may be considered as clothed with 
green timber. On passing to the south of the height-of-land, several 
kinds of trees make their appearance which are not seen to the north 
of it. 

The climate of the region in question is much better than is commonly 
supposed. Our district extends from latitude 47'’ 45' to latitude 51°, the 
latter being south of that of London. Although it does not enjoy any 
exceptional advantage for these latitudes, neither does it suffer from the 
cold current of the western Atlantic, from which it is more than 1000 
miles distant. The low altitude of the plateau is greatly in favour of 
its climate, which may be considered as normal for the above latitudes. 

Wheat is successfully cultivated around Lake St. John, at the head 
of the Saguenay river to the east, and it has been found to ripen on the 
Abitibi and Missinaibi rivers to the west, where it has been tried on a 
small scale. If we draw a line connecting these localities, it will pass 
through the centre of our region, and it may be presumed that wheat 
will thrive throughout the tract from this line southward, if not to the 
north of it. Early in the spring of 1890 1 sent small (juantities of wheat 
and oats to the gentleman in charge of the Hudson’s Bay Company’s post 
on Lake Waswanipi, who is the only’ white person in the whole district. 
These samples were sown, and the wheat was nearly ripe when I visited 
the place in the middle of last August. Barley had been successfully 
raised at this post for many years. In the garden, peas and beans and 
all kinds of root crops were thriving well. Potatoes had always been 
a great success, and timothy' grass and two kinds of clover were growing 
in a field. Indian corn was under trial for the first time, and it had put 
forth its silk at the above date. 

Barley and all kinds of root crops have long been grown at 
Kupert’s House and Moose Factory, which lie beyond the northern limits 
of the whole district. In untried regions we may be guided, to a great 
extent, as to the prospects for successful agriculture by the natural flora. 
It is generally conceded that wheat will ripen wherever the mountain 
maple (Awr sjjicatum) and the saskatoon (^Araelunchier) are to be found, 
and these bushes or small trees extend into the northern parts of the 
district. 

There appears to be little doubt, therefore, that wheat and the coarser 
grains will ripen over a large portion of this region, and it may be 
assumed that hay, potatoes, and all the ordinary root crops will grow 
throughout the whole area. Independently of grain-growing, we have, 
therefore, in this new region a very large amount of good land that will 
some day prove valuable for stock and dairy farming, which are now 
the most profitable branches of agriculture in Canada. At the posts of 
the Hudson’s Bay Company on James bay, splendid cattle have been 
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raised for more than a hundred years from improved stock imported 
from England and Scotland. 

If two-thirds of the land in the district above described should prove 
to he good, it would amount to 25,000,000 acres. The region is prac- 
tically inaccessihle without a railway, which, however, might be easily 
huilt from Quebec, Montreal, or Ottawa. 

The territory I have described is far south of the country of the 
Eskimos, whose most southern visits only extend to f'ape Jones, 300 
miles north of the mouth of the Noddawai. The few aborigines who 
live in the district explored belong to the Northern free branch of the 
widespread Otchipwe, or Cree stock. This tribe, divided into more than 
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twenty branches under as many different names, extends from New- 
foundland to the Eocky mountains. In the Labrador peninsula they 
come into direct contact with the Eskimos, but on the west side of 
Hudson bay, the Chipewyan tribe intervenes. In the region described 
in this paper they are very few in number, only some thirty or forty 
families living in the whole district, or one family to every 1500 or 2000 
square miles. They are an honest and inoffensive people, with many 
polite instincts, and they are very friendly to any white man they may 
chance to meet, but only one resides in the whole region. They devote 
most of their time, both summer and winter, to fishing and the pursuit 
of game for food ; but during the winter they also trap furs to trade 
with the Hudson’s Bay Company for such European goods as they 
require. 

As to the fauna of the region, mammals are not abundant, but in 
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the southern part of the district there are a few moose and Virginia 
•deer, and the carribou, or woodland reindeer, is found in small numbers 
throughout the whole region ; also the black bear, the beaver, musk-rat, 
Canada porcupine, lynx, wolverine, otter, skunk, fisher, marten, mink, 
foxes, and wolves. The American hare is the most common and useful 
mammal. The Indians, as well as some of the wild animals, depend 
largely upon it for their living in winter. Water-fowl are not plentiful, 
as they prefer to go to districts where wild rice is to be found. The 
ruffed, Canada, and pin-tailed grouse occur rather sparingly at all 
seasons, and the willow ptarmigan migrates southward to this region 
in winter. 

Salmon and trout are entirely wanting, but other fishes abound in 
the waters, the commonest species being sturgeon, pike, pickerel, gold 
eyes, fresh-water ling, suckers, and chubs. The last-named fishes are 
called awadosi (“ stone-carriers ”) by the Indians, from their habit of 
collecting gravel and stones, weighing from less than one ounce up to 
about one pound, and depositing them in a heap in the bottom of a river at 
a suitable spot for hatching their eggs, which are placed in this singular 
nest. This is done in the spring. A larger or smaller number of the 
fishes, whose bodies would weigh from a pound to three or four pounds, 
work together to build the nest, the size of which will depend upon the 
number of workers. They pick up the stones with their mouths, and 
bring them to the heap, one at a time, from far and near. These nests 
are made in tolerably shallow water where there is a moderate current, 
which favours the hatching of the ova. Their form is generally conical, 
and they contain on an average a cart-load of gravel and stones, but 
they vary from a wheelbarrowful up to four and five tons. The fact 
that the stones weigh fully one-third less under water than in the air 
helps to account for their ability to carry the larger ones, which may 
be seen in hundreds on these heaps. 

It may appear strange that the greater part of this region should 
have remained unexplored until now. But the reasons are not far to 
seek. Although its southern border is only 180 miles in a straight line, 
north of the city of Ottawa, the region is not easy to reach bv present 
means of travel. It had no attraction for any one but government 
explorers, who were few in numbers, and they had always been fully 
occupied elsewhere. Fur-hearing animals were not plentiful, and very 
few aborigines lived in the region; its rivers formed no part of the 
routes travelled by the Hudson’s Bay Company’s people. It formed only 
a small part of the unexplored regions of Canada, which are more exten- 
sive than any others in the world at the present time. Owing to this 
combination of circumstances, it remained unknown to geography, not- 
withstanding that it vv as the most southern of our unexplored districts 
but it now proves to be a very valuable part of the Dominion. 

If a railway were built from Quebec, Montreal, or Ottawa, this 
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district could be reached in a few hours, and Quebec is within a week’s 
sail by fast steamers from the British islands, so that we have here a 
large habitable territory which may be opened for settlement, and made 
easily accessible to immigrants from Europe. One of the advantages 
otfered by this region to the settler is the fact that, notwithstanding its 
present wild condition, it is well understood that law and order prevail 
in every part of the Dominion, and that life and property would be as 
safe in this district as if it formed a part of England itself. 


Before the reading of the paper, the Chairman (Admiral Wharton) said : 
We are very glad to welcome here to-night a fellow-Englishman from the great 
Dominion of Canada, of which we are all so proud as an offshoot of our vast 
empire. He has been journeying in a part of that vast country not so very far 
from civilization, but which has rather strangely up to the present day been very 
little known, and whicb has proved a very interesting country indeed, I will call 
upon Dr. Bell to read his paper. 

After the reading of the paper, the following discussion took place ; — 

Colonel Harris : It is with great pleasure that I have heard the paper read 
by Dr. Bell. It may not be known to many of you that in this ball in 1881 Dr. 
Bell read one of the most important papers ever published, and I recommend any 
of the Fellows who may be interested in Canada to go to the library and read that 
paper. With an eiilighlened mind, it shows the capabilities and wonders of the 
Dominion of Canada, and it was published in October, 1881. Dr. Bell is not only 
eminent as an explorer, but he is also eminent as a geologist. To-night we have 
heard of these great rivers which run into 8t. James bay, and thence into Hudson 
bay. In the paper read in 1881 he clearly demonstrated and showed that this was 
navigable lor commercial purposes. JIany believe that Hudion straits and bay 
arc frozeii over and perfectly useless for commercial purposes. If you read 
that paper you will alter your opinion; you will bo able to see that these rivers 
he has spokeu of are open to the sea, and can be made C'lmmercially valuable. 
He has told us to-night that the immense forests adjoining James bay clothe this 
laud which be thoroughly explored. Tens of thousands of acres of this magnificent 
timber can ordy be made usa of by bringing it to England or other places by 
water. If I am wioug the Doctor will soon set me right. It was only three days 
ago 1 read a paper showing the actual work done by Dr. Bell. It said his thirty 
years’ work was now bearing its fruit. In speaking of the mineral riches of Canada, 
Dr. Bell, as a geologist, has done a great work, and to prove this assertion let me 
read this report, dated Ottawa, 2ord of last month. “The mineral output of 
Canada last year was $23,427,000, an increase of $1,500,000 over the previous 
year; the value of the Dominion production has doubled during the last ten years.” 
Dr. Bell has done a great work for Canada as a geologist and explorer; and 
when you look at him now after thirty years’ exertion, I don’t think you will find 
it has done him much harm. I delight to meet him to-night, alter many years’ 
hard work for the benefit of mankind. I am sorry time does not permit him to go 
into the advantages of these rivers flowing into Hudson bay for the conveyance of 
metals and timbers. I would like to know from him to-night whether he has the 
same opinion as he liad fifteen years ago — if Hudson bay is navigable and Hudson 
bay is useful for the purposes of navigation for the benefit of mankind. 

Dr. Bixi, : I should have been pleased to speak more at length on the subjects 
referred to, but did not wish to detain this audience. However, as Colonel Harris 
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has spoken, I would like to make a few remarks before we separate. He has been 
good enough to congratulate me ou standing the fatigues of exploration for thirty 
years. I should tell Colonel Harris that I have completed forty years of this sort of 
thing, and I do not know that I am much the worse for it. I have not suffered 
much harm from having slept on the ground for forty years. I have not changed 
my mind in reference to the utility of Hudson bay as a means of reaching the 
interior. It may seem strange to you that a port on the west side of Hudson bay 
is nearer Liverpool than Montreal. Quebec is about the same distance from Liver- 
pool as Churchill in Hudson bay. Xow, if it is possible to reach this port in a 
commercial way, you see the advantage to that territory. If we can reach Churchill 
from the centre of the habitable parts as soon as we can get to "Winnipeg, and as 
Churchill is as near Liverpool as Quebec, we save the whole distance from Winnipeg 
to Quebec, because Churchill is no further from the centre of the north-west than 
Winnipeg. 

I have said I believe, on the average, the bay and straits might be navigated for 
four and a half months in the year, from all the information I could obtain when I 
read that paper, and this is practically all we can do at Montreal and Quebec. For 
the middle months of the summer it is usually navigable for all kinds of ships, and 
consequently we have here an easy means of access to the centre of North America. 
When that route will be opened depends on the pressure of business from within, 
but the time will come, there is no doubt, when one railroad will not be sufficient 
to carry the products of that region to market. 

Admiral WH.tETON: I think, as we look at this map, that it will strike us as 
very extraordinary that this country which Dr. Bell has explored, and this very 
large river he has found, have never been examined before, and it shows us what an 
immense country Canada is, and also, up to the present time, how comparatively 
sparse the population is. Trade and civilization have followed the broad valley of 
the St. Lawrence, the Great Lakes, and the rich country beyond, and this country 
close to Ottawa and Montreal and the earlier settled parts has been comparatively 
overlooked. The description that Dr. Bell has given us of the country there will, 
I think, make us rather envy the lot of the Geological Survey officers of Canada. 
It is most delightful travelling in these woods, of which 1 have had a little experience, 
anil I look back to those days with the greatest pleasure. One forgets the mosquitos 
and black flies — perhaps Dr. Bell is so used to them that they do not trouble him 
any more — but, except for that, these forests of North America are most delightful 
places to wander about in, whether exploring, fishing, or shooting. Dr. Bell knows 
the whole of that enormous territory, and no man, as Colonel Harris has said, hat- 
done more to open out and find out the capabilities of Canada than Dr. Bell. There 
are twvo very remarkable things in what he has told us ; one is the number of 
lakes that have more than one outlet. Take the world at large, it is most unusual 
to find lakes with more than one outlet, and I suppose it is simply an evidence of 
the flatness of the country, for where there is a general fall of land, lakes can hardly 
have more than one outlet. I have never heard that there are in any other district 
many lakes with more than one outlet. The other is the remarkable fish, which 
is quite new to me. I wish some zoologist were here to-night to tell us somethina 
about this chub that builds piles of stones. ^ 

It is a great consolation to hear from Dr. Bell that he thinks the forests of 
Canada recuperate themselves nearly as fast as they are destroyed by fires. That 
they are so destroyed is unfortunately well known, and it is a great consolation to 
know that they are growing up so fast. One of the things we look forward to with 
terror is when the great forests of the world will have been destroved, and we 
shall be hard up for wood. 
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I am sure you will all join with me in giving Dr. Bell a hearty vote of thanks 
for his interesting paper. 


De. Bell’s Map. — The map has been compiled from the Instrumental and 
“ Track ” Surveys of Dr. E. Bell in 1895 and 1896, with additions from the maps 
of the Geological Survey of Canada, the Crown Lands Department of the Province 
of Quebec, and sketches by Indians of the country. The astronomical positions of 
Mr. H. O’Sullivan have been adopted. Dr. Bell was assisted by Mr. E. W. Brock 
in 1896. 


A JOURNEY IN WESTERN SZE-CHUAN.* 

By Mrs. ISABELLA BISHOP. 

My journey of five months in Sze-chuan followed upon eight months of 
Chinese travel, and in point of interest, variety, novelty, and magnifi- 
cence of scenery far more than repaid me for the various hardships and 
difficulties which I encountered, specially in the region inhabited by 
the supposed aborigines, which appears scarcely to have been touched 
by either the geographer or the trader. I only regret that my lack of 
scientific knowledge should make the paper which I have the honour to 
read before this audience to-night, meagre, and in many respects- 
unsatisfactory. 

Leaving I-chang by house-boat on January 31, 1896, I reached Wan 
Hsien, in Sze-chuan, on February 19. The situation of this city on a 
sharp bend of the Yangtze, backed at a distance of 30 miles by a range 
of mountains, built on several temple and pagoda crowned hills, and 
surrounded by precipitous truncated peaks of sandstone from 700 to 
1500 feet in height, rising out of wood and cultivation, and surmounted 
by the picturesque fortified refuges which are a feature of the region, 
is superb and impressive. Wan has doubled its population and trade 
in twenty years. Its fine streets and handsome shops, stately dwellings 
within large grounds, thriving industries, noble cbarities, and the fringe 
of junks for a mile along its river-shore, indicate a growing prosperity, 
which is characteristic of the cities of Sze-chuan. 

For the journey of 900 li f to Pao-ning Fu, I engaged three coolies for 
my open chair — which, being a novelty, was an abomination — and four 
baggage coolies from a hong which was responsible for their good 
behaviour, and they and all who succeeded them on my land journeys 
of nearly 1200 miles kept their contracts faithfully, were cheerful and 
obliging, and showed me many of those kindly attentions which fix 
themselves in a traveller’s memory. My Chinese servant interpreter, of 
whom I had had previous experience, was efficient, faithful, and plucky. 

* Paper read at the Eoyal Geographical Society, May 10, lt97. Map, p. 128. 
t 1 Chinese li = 1811 English feet. But the measurement of the li varies, as in 
Korea and Japan, the mountain and the plain li differing in length — I.S.B. 
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I carried no other stores than curry powder, tea tabloids, and a tin of 
desiccated soup, and lived as I always do on native food. I left Wan 
with an escort of four iidmeti runners. This escort (now compulsory in 
Sze-chuan) was changed at every prefecture, sometimes for two, some- 
times for six men, and occasionally for soldiers in gaudy uniforms. 
These runners, whether civil or military, invariably ran away when 
I was assailed by hoslile mobs. Further, they were apt to hand over 
the magistrate’s letter, which was my nominal protection, to beggars, to 
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whom they paid possibly a third of what they received themselves. 
Many Sze-chuan inns are good for China, but, as I did not keep to the 
regular stages, I encountered woeful accommodation in dark mud hovels, 
my servant, after inspecting it, sometimes coming out with a rueful face, 
and the information that I should have to sleep in “ the pig’s room,” a 
statement so fur true as that a corner of mine was reserved for these 
objectionable animals. 

I regret that I must hurry over the earlier weeks of my journey 
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through this magnificent province, which, from its size, population, 
trade, and productions, may truly he called the empire province. It 
gave me a greatly enlarged idea of the splendid possibilities for trade 
which exist in Western China, and a truer perception of the capacities, 
resourcefulness, and enterprise of the Chinese themselves. 

The main road from Wan to Cheng-tu, which I followed for live days 
is a fine work in good repair, flagged, carried by stone staircases up and 
down declivities, and over the pass of Shen-kia-chao (2740 feet) by 5000 
imposing granite stairs. It was thronged with coolies carrying opium, 
tobacco, and paper to the port of Wan. Beyond Chai-shih-kiao, where 
I left it, the roads varied from the slimy path on a rice dyke, not wide 
enough for two chairs to pass, to the Talu, the imperial road from 
Peking to Cheng-tu, broad, flagged, and shaded by a superb avenue of 
cedars for which extreme antiquity is claimed. Many of the stone 
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bridges would be regarded anywhere as imposing structures. The 
earlier part of the route is through beautiful mountain scenery with a 
redundant wealth of vegetation, the formation chiefly grey sandstone, 
limestone, and conglomerate. Coal abounds, cropping out even by the 
roadside, from which the children hack it daily for cooking purposes. 
The workings are most primitive, and coolies’ baskets transport the result. 
Lump coal, burning with little smoke or ash, is worth 2s. fid. per ton at 
the “ pit’s mouth.” Coalfields appear to underlie the whole surface of 
Central and Northern Sze-chuan. On the Kia-ling river, which entered 
largely into my route, and which is navigable for boats carrying thirty 
tons from Kuan Yuen to Chung King, 500 miles, the coal traffic is 
enormous, and at several points there are coal -yards fully an acre in 
extent, stacked to a height of 8 feet with coal in large blocks. 

In the mountains there are innumerable horseshoe corries with 
narrow entrances, terraced and exquisitely cultivated, each with its 
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large and handsome farmhouse and its cedar and cypress groves ; and 
mandarins’ country houses, rivalling some of our renowned homes in size 
and stateliness, are frequent. As the country grows more open there 
are fortified refuges on rocky heights, great temples with porcelain 
fronts in rich colouring, distilleries, paper and flour mills, and every 
town and large village has its special industry — silk-weaving, straw- 
plaiting, hat-making, dressing hides, iron or brass work, pottery and 
china, chair-making, dyeing, carving and gilding idols, making the red 
paper used for religious and festive purposes, and the imitation gold and 
silver coins burned as offerings, etc. Everything indicates industry and 
prosperit}’ and a certain security for the gains of labour. There is no 
winter. Even in February the opium popp}’, which is most extensively 
grown, and which is annually trenching more and more on the rice 
lands, was 8 inches high, and green crops were in full luxuriance. 

After Kyaio this mountain region merges into rolling hills of deep 
red sandstone, terraced to their summits by nature and art. The road 
touches the Kia-ling and its affluents many times, passes numerous salt 
wells on the Shan-rang, and finally, after skirting the Kia-ling for many 
miles at a great height, under cliffs abounding in recessed temples, in 
which groups of divinities, carved in the rock, receive hourly worship 
from wayfarers, enters Pao-ning Fu by a pontoon bridge. 

On this journey of seventeen days, the hostility to foreigners was 
most marked. My entrance into many of the towns was the signal for 
the assembling of a mob, always the most brutal when led by men of 
the literary class, howling, hooting, throwing mud and other missiles, 
striking me from behind with sticks, and yelling, “ Foreign devil ! ” 
“ Child-eater ! ” *• Beat her ! ” “ Kill her ! ” with other fiendish outcries. 
At Liang, after a riot of a hideous kind had lasted for two hours, my life 
was in such serious peril that the mandarin with a number of soldiers 
came to the rescue, and lined the street with troops the next morning. 

Pao-ning Fu, where I spent a week as the guest of Bishop Cassels, of 
the English ( 'hurch, though a city of only twenty thousand inhabitants, 
is important as being a great port of export and the residence of a 
Taotai and of many retired anf expectant mandarins, and its beautiful 
suburban lanes are full of handsome residences. It is a charming city, 
embosomed in fine trees and orchards, in a wooded basin, surrounded on 
three sides by the Kia-ling, which is quayed by qua 3 S falling back in 

twenty-five steps, with a flagged promenade 25 feet broad on the top a 

noble work. Pao-ning has a large hospital and dispensary' under an 
English doctor, in connection with the China Inland Mission. I went 
on to Sin-tien-tsI, my farthest point north, and afterwards resumed my 
march in a south-westerly direction to Kuan Hsien, 963 li distant, at 
the north-west corner of the Cheng-tu plain, the starting-point of the 
journey which I am to have the honour of describing to J'ou to-night. 

Beyond Sin-tion-tsi, the country, though hilly, abounds in broad 
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well-watered valleys, sprinkled with towns and villages, and ex- 
quisitely cultivated. On this route are the large prefectural cities of 
Mien-chau, Mien-chu-IIsien, and Pieng-Hsien, the latter celebrated for 
the excellence of its ironwork, and many other walled towns. At the 
two first are missionaries of the C.M.S., who received me with un- 
bounded kindness. Two days from Kuan, outside the village of 
Lao-Kia Ch’eng, an attack was made upon me from the effects of 
which I have scarcely fully recovered. A very great crowd assembled 
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at some <d fresco theatricals, catching sight of a foreigner in an open 
chair in the distance, rushed down a broad, stony, dry river-bed, and 
assailed me with fiendish howls — a sound once heard which can never 
be forgotten — uttering worse than the usual execrations, and calling on 
the chair-bearers to set me down. The river-bed offered an excellent 
supply of ammunition, and the mob threw volleys of stones, hitting 
mj' chair, and the coolies. At this juncture the soldiers of my 
escort fled. My hat was knocked off, and the next moment a well- 
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aimed large stone struck me on the hack of the head, and I fell 
forwards stunned. On recovering consciousness, I found the chair- 
set down, and an immense mob hooting and howling round me ; but no 
more stones were thrown, a “ reason talker ” having represented the 
riskiness of killing a foreigner ; nor, though the howling with ruffianly 
accompaniments continued for some distance, was there any more actual 
violence. A lady travelling for two days with me in a closed chair was 
not molested. Though much hurt and dazed, I reached Pieng Hsien 
the same evening, a city famous for a pagoda riven into exact halves 
from base to summit, where we met with a very hostile reception, and 
my room was attacked by a great mob. Officials with soldiers came to 
the rescue, and placed a strong guard at my door, and the mandarin's 
secretary came with an apology, and took down our evidence regarding 
the riot at Lao-Kia ( h’eng, palliating the brutality of it by saying that 
an ojicn chair was a no'^elty to the people. 

The last day’s journey was over the Cheng-tu plain, the road drawing 
gradually up to the fine mountains which descend abruptly upon it and 
form its northern boundary. Later I crossed it twice, and with still 
greater admiration and wonder. This glorious plain, with its four million 
inhabitants, its prosperous cities and villages, its innumerable -‘palatial” 
farmhouses among cedars, bamboo, and fruit trees, its fine bridges with 
roofs decorated in lacquer and gold; its stately temples, its enormous 
wheelbarrow traffic, its water and oil mills, its boundless fertility and 
wealth, and its immunity for two thotisand years from drought and 
floods, are the monument of the engineering genius of one man, whose 
temjile on a wooded height above the gorge of the Couching Dragon, on 
the Min, is the most magnificent in China, bearing his motto incised in 
stone and lettered in gold in every conspicuous place, " li'uj thf hnl deep, 
A-eep thi' hauls loic." The river was ilivicled, and the gorge through which 
one branch of it passes cut, b.c. 206, by Li Pin. a prefect in the kingdom 
of Shu, the present Sze-chuan. A tablet records the story. His son, 
whose name ha.s been lost, and who is known only as the “ Second 
Gentleman,’’ completed the work, and receives the greater honour, being 
worshipped annually by thousands of pilgrims in the great Er-lang 
temple, to which an imperial envoy- comes every year with gifts. From 
the T’sin dynasty in b.c. 255, every Chinese emjieror has conferred the 
title of Wong, or Prince, on the son. 

Li Pin’s engineering motto has been faithfully adhered to for two 
thousand years. The stone-faced dykes are kept low and in repair, and 
the bed of the artificial Min, closed annually- by a dam in .January, is 
scoured till an iron cylinder sunk by Li Pin is reached, and the river- 
bed, allowing a fall, is dug down to this level. The whole plain con- 
tributes to this work, and a special official of high rank is responsible 
for it. In April there is a grand ceremony, sometimes attended by the 
Ticeroy, when the dam is cut, and the Min is liberated to be divided 
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and subdivided, its strong torrent seized upon by human skill, twisted, 
curbed by dams and stone revetments, and sent into innumerable streams, 
small canals, and brooklets, till, aided by a fall of 10 feet to the mile, 
there is not an acre of the Cheng-tu plain where the musical gurgle of 
its bright waters is not heard, and the perennial supply of water is so 
abundant that, though, drought maj' exist all around, this vast oasis 
remains a paradise of greenery and fertility. 

Kuan Hsien, at the north-west corner, is one of the best-placed 
towns in China, situated where the Min (by the Chinese called the Fu) 
emerges from its long imprisonment among the mountains through a 
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■very fine gorge, and the city wall includes hill and forest scenery and 
several fine temples and pavilions. Kuan is the great northern emporium 
of the Tibetan trade in wool, furs, hides, musk, hartshorn, rhubarb, and 
many other drugs, which are there exchanged for tea, cotton, cloth, and 
silk, as many as five hundred Tibetans, with their yaks, camping outside 
the walls in winter. 

After a visit to Sin-tu Hsien and Cheng-tu, I returned to Kuan, gained 
all the scanty information which was accessible regarding routes and 
supplies, and left it on April 18 with a fresh set of coolies, and 3Ir. Kay, 
a lay member of the C.M.S., as an additional interpreter. With the 
exception of a divergence for a short cut over the pass of Nyang- 
tsi-ling (2100 feet), 7.5 U from Kuan, the Tibetan road by Sung-pan- 
ting, for the 200 li to Wei-chau, follows the left bank cf the Min or 
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Fu, with which it is shut in by the cliffs and mountains of the gorge 
through which the river, from 150 to 200 yards wide, thunders on its 
stormy course. Villages and small towns occur where space admits of 
them, but there is little cultivation, and that chiefly of oil-seeds and barley. 
As far as the head of navigation, 30 li above Kuan and 6300 li above 
Shang-hai, there are large collieries and limekilns. There are several 
very fine suspension bridges of bamboo, renewed once a year, as well as 
bridges consisting of a single bamboo rope stretched across the torrents 
at a great height. Even women make use of these without fear. 

There was a good deal of traffic on the road, altogether Tibetan, 
large caravans of mules, some of them carrying prayer-flags, loaded with 
wool and medicinal roots, the rough, uncouth-looking muleteers always 
cheery and friendly as they each exchanged with us their national 
salutation, zho. After four days of mountain travelling we reached the 
prefectural town of Wei-chau, at the confluence of the Siao Ho, or Small 
river, with the Min, the united stream being spanned by a fine sus- 
pension bridge. The road to Sung-pan-ting runs northward, alongside 
of the Min, and the road to the Mantzu country starts from the right 
bank and follows the Siao Ho. For several li before reaching Wei-chau, 
the objects of interest are novel and plentiful. 

There are villages on hilltops ; on rocky peaks, reached by stairs cut 
in the rock ; on ledges of precipices, into which the back rooms of the 
houses are burrowed, without any obvious means of access ; and villages 
where the houses are three, four, five, and even seven storeys high, 
clinging to mountain-sides, or hanging on to cliffs above tempestuous 
streams. These villages are on heights 5000, 7000, and 800o feet above 
the sea, and from 2000 to 3000 feet above the Siao Ho. All look more 
or less like fortifications, all have flat roofs, and all have brown wood 
rooms, much decorated with rude fretwork, and supported on carved 
beams projecting from their upper storeys. Each village possesses one 
<jr more S(j[uare stone towers, sloping gently inwards from base to 
summit, and from 40 to 00 feet high. The bases of some are .30 feet 
s(|uare. The sides are pierced by narrow openings. The doorways are 
15 feet and upwards from the ground, and at present there are no means 
of access. The old men say that each contains a staircase and several 
rooms. A few have their tops broken oil, and others have brown wood 
projections near the top. They give the romantic villages in the ravines 
the prosaic aspect of smelting- works. Three and four in a single village 
is not an uncommon number, and I have seen as many as seven. They 
are built of blocks of undressed stone. 

As the Mantzu say that their fathers and their fathers’ fathers 
never remembered a time when they were free, so they cannot remember 
having heard any legends regarding the use of these towers, except 
that in “ old times ” fires were lighted on their roofs to recall absent 
villagers to the defence of their homes on the approach of an enemy. 
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Some think that they were granaries, hut the so-called thinking of 
people in their stage of mental development is of little value. From 
certain indications in a few cases, I incline to believe that easily remov- 
able approaches of stone and earth led to the doors, and that the towers 
were refuges, in which the cattle were below and the people above, food 
for man and beast being stored in the same building. Very large 
earthenware jars, which might have contained water, have been found 
in some of them. 
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Along the lower waters of the Siao Ho, the Mantzii villages, with 
the lands attached to them, were taken possession of by the Chinese 
after the Tai-ping rebellion, and the number of graves of those who fell 
in battle shows that the fighting was very severe. 

About 4.5 li from Wei-chau, where the lateral clefts in the rock are 
dark and precipitous, and rocky peaks crowned with fanta'tic lama- 
serais rise abruptly from colossal spurs, the villages on the heights become 
more numerous, and the presence for the first time of Mantzu inhabitants 
is denoted by clusters of flags on long poles, inscribed with prayers in 
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Sanskrit, fluttering in the strong breeze which blows down the canyon 
at that season from sunrise to sunset. Alluvial fans hearing fair crops 
of bearded wheat and maize occur, and there are orchards on the lower 
grounds, with pears, apricots, and poplars. Wooden suspension bridges 
out of repair, as at the striking village of Kan-po, span the turbulent 
torrent. The gorge through which it foams and thunders is a split 
between mountains which are from 8000 to 11,000 feet in altitude, 
continually walling it in by inaccessible precipices, which now and 
then swing apart to leave room for a village and a few narrow fields, 
these precipices being laterally cleft in so remarkable a manner as 
ofttimes to show on one side the rock corresponding to the cleavage on 
the other, so that if the sides could be brought together they would he 
an exact fit. 

The road is a great work, being cut, not blasted, for much of 
tire way out of limestone, scaffolded over the river, or carried through 
galleries, in which are tablets in honour of the man who presented the 
road to his district, a frequent method of displaying local patriotism. 
Xitrate of soda exists in such enormous quantities as to check vegetation 
by its efflorescence, and reduce it to coarse plants of strong constitutions. 
Sulphur abounds also, and a fairly rich iron ore. There is a nitre 
manufactory at Wei-chau, but the cost of transit is great, and the sulphur 
is only use'l locally for tipping matches. The road crosses the 8iao Ho, 
and ascends by a steep rock staircase into a strikingly situated Mantzu 
village, now inhabited bj" Chinese, dominate<l by a lamaserai on a peak 
which looks like an outgrowth of the rock itself, and from thence 
follows the left bank to Li-fan-ting, through colossal scenery devoid of 
Mood, until the canyon widens into a cavity of irregular shape, sur- 
rounded by tremendous mountains and by precipices, which, according 
to Captain Gill, attain a height of dOOO feet. The river rushes through 
the town, and is utilized for a number of Lilliputian flour-mills. The 
wall, which in many places looks like a series of steep flights of stairs, 
follows the irregular outline of the peak round the base of which the 
little world’s end town clusters, and encloses much vacant space. Li-fan 
is a small official post with about 150 houses, a remarkable yarnm 
which, lacking space for expansion, has developed skywards, a temple 
on a rock brilliantly coloured, and a fine temple in the single narrow 
street, rich in effective wood-carving, and possessing a huge bas-relief 
of the dragon. The town subsists almost entirely on the throuo^h trade 
from Tibet at certain seasons. The rarefied air is singularly dry, con- 
tinuing so. till the pass of Pe-t’eo-shan, 70 U to the westward, marks 
a decided change to humidity. On April 22 and 23 there were four 
and six degrees of frost during the night. 

As soon as I arrived, the usual official visit was paid, and with much 
politeness of manner obstacles were thrown in the way of my farther 
progress. Tm’o runners were placed at my door, one of them sleeping 
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across the threshold. Much consideration for the safety and comfort of 
a lady was expressed. There were no roads, it was said, and no inns ; 
the people were savages, the tribes were fighting, it was dangerous to 
proceed. The next morning the prospect of departure was badly clouded 
over. The veneer of politeness disappeared, and a certain dictatorialness 
took its place. Senior ofiBcials from the yumen mounted guard. Eunners 
could not be provided, they said ; the mandarin was absent, and no 
arraugements could be made, and I must wait till the Viceroy of 



HDCK TLliri.l. AT Ll-FAN-TINl,. 

Sze-chuan could be communicated Avith. Going beyond Li-fan was a 
thing unheard of. All other foreigners had turned back; they could not 
be responsible for me any farther. They bullied and threatened my men, 
and forbade the townspeople to give me supplies or porters. The second 
morning the hostility was yet more marked, and there was a violent 
alterc.ition between the officials and Mr. Kay', which did not mend 
matters, and in which some very strong things were said on both sides. 
Eventually, as I left the inn, they' made an attempt, which was 
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frustrated, to close the door on me, and then, following us to the bridge, 
shouted as a farewell, “We wash our hands of you.” 

From this point there was the pleasurable excitement which attends 
a plunge into the unknown. Three Eussian explorers reached Li-fan 
but turned back owing to illness. Captain Gill arrived, but returned ; 
and some of the French missionaries have gone up the Siao Ho so far. 
But I have hitherto failed to learn that either geographical research or 
commercial ambition has penetrated the country beyond, or that any 
traveller has given anj’ description of it. 

The 60 U from Li-fan to Tsa-ku-lao, along the same river, have much 
the same character as before. The scenery is magnificent and even 
more fantastic. Grey sandstone gives place to caverned limestone. 
Sohistaceous rock and conglomerate are met with, and the river, occasion- 
ally narrowed to 40 feet, plunges over pink granite ledges in a series of 
cataracts, or the canyon opens out, and there are smooth green lawns 
covered with dwarf crimson roses, and the dismal remains of villages 
destroyed in the Tai-ping rebellion. Some Mantzu villages, though 
deserted, are ready for re-occupation, and there are others now occupied 
by Chinese, architecturally striking, each with a feudal castle piled on 
a rock above it. At one of these, in the late afternoon, we were over- 
taken by four runners, the Li-fan ofiicials having thought better of it ; 
but, in order to compel us to turn back, a letter had been sent in the 
early morning to the mandarin of Tsa-ku-lao, directing him to order 
the townspeople to refuse lodgings and transport, and when Mr. Kay 
arrived there two hours before me, he looked vainly for accommodation. 
On my arrival, however, a very good inn received us. 

Tsa-ku-lao, the outpost of Chinese officialism, is superbly situaterl 
on a height above a sharp bend of the river, and the western exit 
drops abruptly down thiough a picturesque gateway, by 500 feet of 
steep stone steps, to a bridge which connects the trading with the ofiBcial 
town. Above the former, where the houses are piled on ledges of rock 
in picturesque disorder, is an imposing lamaserai, with a very curious 
pagoda temple on a height above it. The yamen is an interesting- 
looking building in Tibetan style, with a Mantzu tower GO feet high 
adjoining it. One clean narrow street lined with shops, vending gaily 
coloured articles of Chinese manufacture, cuts the town in twain. The 
houses are two and three storeys high, with quaint carved, projecting 
upper rooms, and peaked roofs with deep eaves, from which depend 
carved wooden drops. 

A last effort was made to hinder my farther progress with a vehe- 
mence which was almost piteous, entreaties being resorted to when 
threats failed, but the opposition collapsed suddenly when a certain 
clause in my special passport was pointed out. The coolies had heard 
such reports of the road that they engaged mules to carry their loads, 
the bamboo across the shoulder, with its dependent burdens, being 
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unsuited to the exigencies of mountain-climbing. The curiosity of the 
people, for the first time in a journey of two years, was tempered by 
politeness, for each batch of would-be sightseers sent in advance to know 
if I would receive them, and they always left after visits of conventional 
brevity, remarking that I must be tired! The population is mixed, and 
many of the children show an agreeable departure from the Chinese 
physiognomy. The red woollen habit and peaked hats of the red 
lamas, the varied costumes of the tribesmen who were in the town for 
purposes of trade, and the many styles of hats, the most interesting 
being made of a species of lichen, were a very agreeable variety. 

Superb weather favoured our departure. The heat of the sun melted 
the snows towards midday, adding volume to the thunderous roll of the 
Siao Ho, above which the bridle-track is carried ovej' steep spurs and 
abutments of limestone. There is a very decided change after leaving 
Tsa-ku-lao. The river, no longer hemmed closely in by the walls of a 
tremendous cleft, is broader and stiller, there are shingle banks and 
stretches of cultivated land, and it makes its way through the ranges 
instead of following their chasms. There are great openings giving 
glorious views of high, conical, snow-clothed peaks, heavily timbered 
below the snow ; one group, called by the Chinese “ the Throne of 
Snow,” consisting of a great central peak with nine others of irregular 
altitudes surrounding. After crossing, at a height of 9750 feet,* the 
spur known as the Pe-t’eo-shan pass, the aridity and sparse vegetation 
of most of the road up to that point are exchanged for humidity and 
a wealth of small trees and flowers, and the ranges above the right 
bank are wooded with conifene. A marked feature of this stretch of 
the Siao Ho is the singularly abrupt bends which it makes, and that 
at most of these a conical peak, forest-clothed below and naked rock 
above, rises direct from the river-bed, possibly to an altitude of from 
2000 to 3000 feet. 

After Pe-t’eo-shan, with its summit thick with flags on poles in 
honour of the spirit of the pass, and its magnificent view of some of the 
loftier snow-peaks, the river broadens considerably, and breaks up into 
several channels, till it narrows again at a point where a suspension 
bridge is thrown across it from two natuial piers of rock. There a verj- 
dirty Chinese village of mud hovels faces a Mantzu village of towers 
and lofty stone houses. It was hot and dusty, and children and pigs 
were both aggressive. After a halt, we crossed to the right bank oi 
the river, and shortly entered Paradise. Xtar the bridge is a showy de- 
tached temple, the only one in the territory, the household or lamaserai 

Unfortunately, I had sent my aneroid to England, and a pony had rolled on my 
hypsometer, rendering it useless. The heights given are by a borrowed aneroid, the 
error of which I was unable to have estimated, fconstriietcd a rude hypsometer, and 
took the altitude of some by boiling-point thermometer, but I am under the impression 
that accurate observation might reduce the other altitudes considerably.— I S.B. 
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house of worship from henceforth taking the of public 

temple. Close beside it the road passes under an arch, where there 
are twelve prayer-cylinders, revolving by the pressure of the hand, on 
either side, and near it is a much-decorated “ prayer-wheel ” in a house 
b 3 - itself, worked by water-power, the lama in attendance receiving so 
much for each revolution. The cylinder is 12 feet high, with a diameter 
of 4 feet, and is said to contain 100,000 repetitions of the mantra “ Om 
laani pachne him." 

Two U farther on, the main branch of the Siao Ho, descending from 
the north-west, is joined by streams of nearly equal size from the 
south and north, coming down through canj-ons full of superb vegeta- 
tion, above which rise peaks of unsullied snow, mostly in groups. The 
vegetation above this meeting of the waters is tropical in its luxuriance. 
Mosses and ferns soften the outlines of boulders, and drape the trunks 
of fallen trees. Tree-stems are almost hidden by ferns and orchids, onlj- 
one of which, a purple and brown spotted di-ndrohium, was in blossom. 
A free-flowering four-leaved white clematis looped the trees together, 
arching the road with its snowy clusters, and a white daphne filled the 
air with its heavj- fragrance. The ground, concealed by mosses, a 
crimson-cupjied lichen, and the hare’s-foot fern, was starred with white 
and blue anemones, j-ellow violets, primulas, and lilies. "White and 
t'ellow jasmine and j-ellow roses entwined the trunks of trees, and the 
flowering .shrubs were innumerable. The foliage of the maple lighted 
up the gloom of hollj’ titid ilex witli its spring colouring of jsink and 
red, a .species of poplar rivalled it in lemon-j-ellow, the delicate foliage 
of the giililen-hai ked l»irch was eopjier red, and everj'' shade ap- 
proaching green was represented, from the glaucous blue of the balsam 
pine and the dark hlue-green of its coniferous brethren to the pale 
(iqiKi laiu-ine of deciiluous trees in clumps among the June woods below 
the .snow. For, piled on the forest-clothed cliffs and precipices which 
wall in the river, and blocking up the head of every lateral opening, 
were countless ])eaks or splintered langes, cleaving the blue sky with 
an absolute purity of whiteness. High up, in extraordiuarj' situations 
of dubious access, are Mantzu villages, much like fortifications, with 
their oultiv'ated patches and human interests and flutter of prayer-flags 
lending life to the scene. The river sympathelically adapts itself to its 
changed surroundings. Its colouring is a vividlj^ transparent green, to 
which it would be an injustice to liken an emerald. It descends in 
rapids, falls, and cataracts, in sheets and glints of foam, under Lending 
trees and long trailers of clematis and red roses, pausing now and then 
for a moment s lest in deep green pools, in whose mirrors rose.s, clematis, 
and snovv-peaks meet, its thunder musio, echoing from gorge and preci- 
pice, pau.sing never. After 30 li of beauty, which it is a luxury to 
recall, the odorous air grew damp, the peaks flushed, the shadows on 
the road deepened, the catn'on swung open, and on a low hill, hearing 
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traces of cultivation, there was a solitary Mantzu dwelling. The 
frequency with which such occur indicates the general security of the 
country. 

The host, as a relation of the courteous and intelligent yoirng lama, 
my muleteer, made us very welcome ; but his wife, a handsome woman, 
on coming in from the hill with a load of wood, looked astonished to 
find a foreign woman and twelve men in possession of her house. This 
typical dwelling has two roofs, one above the other, each reached by a 
deeply notched tree-trunk, exactly like those used by the Ainu of Yezo. 
The large, dark, and smoky lower rooms are occupied by the family. 
The fire and “ cooking-range ” are on a raised hearth in the centre of the 
floor of one of them, and the smoke finds various outlets in the absence 
of a chimney. In the better houses, however, a hole in the roof, into 
which a hollow log is cemented, offers it a more conventional exit. 
These people know the reality of a fireside, and possess the term hearth- 
side. The women are very far from being secluded, and husband, wife 
and children spend the dark evenings round the fire, and take their 
meals there together. 

With much politeness, I was escorted up the notched timbers to the 
threshing-floor on the second roof, where I slept in an open shed, which 
indicates that the part so sheltered is the granary. The sharp air after 
the day’s heat was elixir, and the red gold of sunset and the rose pink 
of sunrise on the snows which enclosed the valley and its blue gloom 
of pines, made a night in the open air very delightful. These hospitable 
folk will not receive payment for their hospitality. The roof, or the 
guest-room, if there be one, is at the disposal of any re]iutable wayfarer. 
Fortunately, I had needles, scissors, and reels of coloured silk with me, 
which made the hearts of many women glad. 

The next day, April 28, there was much additional snow on the 
mountains, and the higher pine woods were hoary. The road still 
pursues the right bank of the river, along a wider valley, and for the 
whole day’s journey seven snow-peaks are an apparent barrier. In 
the woods near the road there were fourteen species of pines and firs, 
and eight of maples, besides cedars, juniper, yew, elm, holly, oak, alder, 
ilex, plane, birch, etc. A white honeysuckle added its exquisite fra- 
grance to the aggregate of sweet odours. The woods were full of white 
peonies — the roots of which are an expensive drug in China — sky-blue 
larkspur and aconite abounded, and yellow roses revelled in the 
sun.shine on the smooth green lawns by the river, w'hich are the 
camping-grounds of the Tibetan traders. 

After crossing and re-crossing the Siao IIo on suspension bridges, 
we come upon Ku-ri-keo, a village piled on an abrupt height at a point 
whepe a lateral gorge with a tributary stream opens on the river. This 
is remarkable as being the last point to which I was attended by 
Chinese officialism, and the first where there was a representative of 
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the T’u-ssn of Somo, the territory on which I had now entered. There 
the soldiers from Tsa-ku-lao delivered the mandarin’s letter to the 
“ T’eoren,” or headman, and returned. A Mantzu official escort was at 
once provided, consisting, not of armed and stalwart tribesmen, but of 
two handsome laughing girls, distaff in hand, fearless and full of fun, 
who enlivened the way as far as Chuti. Nor was this fascinating escort 
a sham. Before starting, each of the girls put on an extra petticoat. 
Had any molestation been seriously threatened, after protesting and 
calling on all present to witness the deed, they would have taken off 
the additional garments, spreading them solemnly on the ground, there 
to remain till the outrage had been either atoned for or forgiven, the 
nearest man in authority being bound to punish the offender. Mr. 
Baber mentions a similar custom amongst the Lolos of Yunnan. 

On that day’s march we passed several Mantzu villages, and at each 
all the people came out and brought ns wooden cups of cold water, and 
indulged in much fun with my men, several of them being able to 
speak Chinese. Nearly all the women were handsome. They were 
loaded with silver and coral ornaments, plied the distaff as they joked, 
and were free, not to say bold, in their manners. Chuti, spoken of as 
a metropolis, consists of two Chinese houses on the right bank of the 
river, a suspension bridge, and a large Mantzu house on the left bank. 

This stone dwelling, arranged, as are all the better class of houses, 
appiarently for defence, possesses three floors, reached by steep stairs 
inside. Cattle, mules, fodder, and agricultural gear and implements, 
occupy the first; the family the second; and the family temple and 
two guest-rooms the third — on which is also the flat roof or threshing- 
floor, which is the gathering-place for the family and their friends, the 
wrestling-ground, and the place where the women weave woollen stuff 
for their clothing. The irregular roofs of the temple and guest-rooms 
are resorted to b}' the men when they play cards, and a game re- 
sembling <jo. All well-to-do-people have a temple on the roof, with 
images of the Buddhist triad against the wall, an altar with the usual 
emblems and offerings, a drum, horn, cymbals, and other mu.sical 
instruments, and as many of the insignia of Buddhism as their means 
allow them to obtain. The householder is the priest, but every man 
and woman can present his or her own invocations and offerings, and 
in Mantzu homes there is scarcely an hour from sunrise to .sunset in 
which the dull beat of the drum, and “ow moni puthae liun” reiterated 
in a high-pitched monotone, are not heard. On all roofs, even of the 
poorest class, there is, at the eastern corner, a small clay furnace with 
a chimney, called the “ altar of incense.” In this at each sunrise the 
householder, looking eastwards, burns a bundle of the green twigs and 
leaves of the yew, of which two species are accessible. No other tree 
can be used for this purpose. Ls not this curious custom a relic of 
a nature-worship anterior to Buddhism 
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The host, a brother of our muleteer, received us hospitably, and I 
was provided with a clean room on the roof, with a window in which 
was fixed a prayer-cylinder revolved by the wind, which whirred 
monotonously by day and night. Many of the people from a village 
on a height, accessible only by a series of ladders, spent the evening- 
on the roof with much frolic and merriment. Of the foreigner they 
had no notion. They thought I was a Mantzu of another tribe. Some 
of the women were beautiful, and even in middle life they do not lose 
their good looks and fine complexions. 

The first 30 li between Chuti and Mia Ko are as entrancingly 
beautiful as the earlier part of the journey ; then the canyon opens out 



MANTZU VILLAGE OP TOL Ml. 


into a broad valley full of shingle beds, either absolutely bare, or 
covered with the IIqjpoj)Jtse rhaninoides and a species of tamarisk. The 
receding mountain sides are gashed by summer torrents, and the 
vegetation by comparison is scanty. One of my chair-bearers became 
seriously ill, and I had to walk while he was carried, and the last part 
of the day’s journey was very fatiguing. Chinese brutality came out 
strongly with regard to this coolie’s illness. The others were quite 
willing to leave him to die under a tree, and, though the water he 
craved for was only a few yards off, they did not care to give it to him. 
They laughed at his sufierings, at me for bathing his head, and above 
all at my walking to let him ride. “Let him die,” they said; “he’s of 
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After we crossed to the right hank of the dwindling river, a great 
number of Mantzu men and women joined us and escorted us up to 
the large and imposing village of Mia Ko, with its many-storyed 
houses, its feudal castle, and its large unpicturesque lamaserai with 
one hundred and fift}' monks. The great hillsides are well suited to 
agriculture, and though the altitude is over 9000 feet, wheat ripens in 
July. The soil is sandy, and potatoes, which have been introduced by 
the Chinese, grow well. There are many large villages scattered over 
the hills, and the people have great flocks of brown goats and sheep, 
the latter a long-haired, hornless, flop-eared breed, with fat tails 
weighing from three to six pounds. They also breed herds of dzo, a 
very valuable hybrid between the cow and jmk, and capable of carrying 
eighty pounds more than either the horse or mule. The male dzo is 
used for ploughing, and the female gives more milk than any other of 
the bovine race. Of it they make butter, which, as in Tibet, appears 
to become more valuable with years, and which is largely used along 
with salt and soda in the preparation of tea, which is churned in a 
wooden churn till it is as thick as chocolate. From the hair of the dzo 
and yak the Mantzu prepare a heavy felt used for boots and for circular 
cloaks, worn in cold or wet weather. As far as the Great Divide, snow 
only lies for a few days at a time on the ground, and, judging from 
description, the cold is never severe. 

Drought is the chief enemy of agriculture, and the crops in this 
great valley were in urgent need of rain. In the late afternoon a long 
procession of men and women, each carrying a heavy burden on the 
back, wound slowly up the hill to a point where it was reinforced by a 
similarly burdened company from Mia Ko, and the united force was 
met by a large body of lamas in their sacred vestments, chanting 
Sanskrit prayers. The burdens consisted of the Buddhist scriptures, 
which, when complete, weigh ninety pounds, and to carry this sacred 
load is regarded as an acceptable act of merit. Almost before the pro- 
longed service ceased, there was “a sound of abundance of rain;” the 
wind rose, the rain fell in lorrents, and the thirsty soil of disintegrated 
granite imbibed it as if it never could be satisfied. 

We were received in the house of the T’co-ren, the father of our 
muleteer, who had a patriarchal establishment of mariied sons and 
daughters with their children, and farmed on a large scale. But 
neither there nor at any other place in the Mantzu country would 
the people sell us any food, and a detention of a few days at Mia Ko 
made a great inroad on the supplies of rice and flour brought from Tsa- 
ku-lao, and caused me some anxiety, though 1 was always assured 
that everything could be got at Somo. I had to leave the sick coolie 
behind to be cared for by these people, and two days were spent in 
inducing an unwilling baggage-porter to take liis place. The mules 
w'ere lost on the hills, and stories of a famous r'ibber on a part of the 
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route to be traversed made tbe Teo-ren averse to our travelling without 
an escort of ten men, who had to be hunted up in the adjacent villages. 
It had been a relief to he free from Chinese officialism, runners, show- 
ing passports, and the like, and the appearance at Mia Ko of a mounted 
Chinese officer, a “ captain of a thousand,” with baggage and a mounted 
servant, and orders to keep me in view — whether to help or hinder I 
knew not, but strongly suspected the latter — was very unw^elcome. He 
and his servant carried swords and revolvers. 



CASTLE SEAR CUUTE. 


The main branch of the Siao Ho makes a preposterous turn above 
Mia Ko, and we left it there to take a short cut over the pass of Shi 
Tsu Ping (10,117 feet), rejoining it 20 U later. Sleet fell the evening 
before, which turned to heavy snow in the night, whitening many of 
the lower hills, and lying heavily on the superb conifera.' of the pass, 
where red and white rhododendrons and a large pink azalea were 
blooming profusely. At that elevation the mercury was at 24’ at 6 a.m., 
and, as a strong north-e ist wdnd was blowing, the cold was intense. At 
noon, 2000 feet lower, the mercury stood at 72’. From this summit 
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there is a glimpse of a long snowy range with a hlunt and wavy out- 
line, on which five peaks, evidently of great altitude, are superimposed. 
Hitherto the mountains in the neighbourhood of the Siao Ho had not 
reached the majesty of eternal snow, hut on this range the guide said 
“it was all the year as it was then.” He said that the peaks were 
known as the “ Snowy mountains,” and that the great Gold river rose 
among them. Chinese maps contain a good deal of freehand drawing, 
but I think that this range is possibly identical with one put down as 
“ Snowy mountains ” running in a south-west direction between 29° 
and 32° N. lat., and 101° to 103° E. long. Captain Gill found the snow- 
line in May, in the same latitude and about 3° to the eastward, to be 13,000 
feet, and the limit of perpetual snow to be from 14,000 to 15,000 feet 
above the sea. By a rough estimate the peaks of this range cannot be 
much under 17,000 feet, and many of those seen on the journey, 
which certainly were not then much less than 2000 feet above the very 
definite snow-line, must attain altitudes of about 14,000 feet. Taking 
the snow-line about the middle of May as a rough basis of calculation, 
the timber-line must lie at a height of about 12,500 feet. 

A steep descent of three hours brought us again to the Siao Ho, there 
a full- watered, clear green torrent about 50 yards wide, compressed within 
a narrow canyon, tumbling among gigantic boulders in glorious cataracts, 
forest trees of larger size than had been seen hitherto bending over it, 
festooned with climbing roses and white and sulphur- yellow clematis, 
while all lovely things which revel in moisture and warmth— ferns, 
mosses, selaginellas, and the ethereal Tricliomanos radicans — flourished 
in perfection along the margin of its turbulent waters. One feature of 
the vegetation between Mia Ko and Some is the presence of a pea- 
green trailer (possibly Lycopodium Sicholdi) with pendants 8 and 10 feet 
long, which takes possession of coniferous trees, dooming them to a slow 
death, but replacing their dark needles by a tint which in masses is very 
attractive. This plant is used by the Mantzu for hats much worn by 
lamas. Some of the red trunks of the conifers, branchless frequently 
for 50 or 60 feet, measured from 19 to 21 feet in girth at 6 feet from the 
ground, hollies 7 feet, and a very umbrageous species of poplar from 
17 to 20 feet. In places the height of the canyon walls, rising forest- 
clothed tier above tier, cannot be less than 3000 feet, and their luxuriant 
covering embraced every tint of gold, red, and green. 

After several hours’ travelling, the canyon broadens into a vdlley,closed 
at its western end by the great range and pass of Tsu-ku-slian, and the 
yak and dzo fed in large numbers on the luxuriant pastures which confer 
prosperity on the Mantzu hamlet of Hang-kia. This should have been 
the halting-place, but owing to unpropitious circumstances not worth 
narrating, in which my European interpreter lost both his head and 
temper and got into very hot wa'er with the Clunesc official, my better 
judgment was overborne, and in sj)ite of the fact that snow was falling 
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heavily on the pass, that it was then 3 p.m., and that the coolies and I 
had not tasted food since 10 a.m., we started for Matang, and reached 
the foot of the pass at 6.30. There the Siao Ho, the largest tributary 
except the He Shui, which the Min receives till the Talu unites with 
it at Kia-ting Fu, rises in a spring under a rock. 

We ascended to a considerable height by a number of steep zigzags, 
meeting many Mantzu, armed with lances and short swords, travelling 
in companies from dread of the celebrated bandit, some of my own men 
having armed themselves with lances. The noses of the coolies had 
been bleeding at intervals for several days, and as at that altitude the 



A HE-SUUI FAMILY. 

hmmorrhage became profuse, after stumbling in the. snow for a short time 
in the darkness, they set down my chair, very reasonably, I thought, 
and no arguments of Mr. Kay’s, addressed either to mind or body, induced 
them to carry it another stop. It was then 8.30, and very dark. A 
snowstorm came on, dense and blinding, accompanied by a strong wind. 
The snow drifted heavily ; the guide continually disappeared, and was 
with difHculty recalled. I sank several times in drifts up to my neck, 
and Avas so exhausted as to be dragged rather than helped along by two 
men. Mj' servant, a big strong fellow, fainted and fell down in the 
snow, but was re-animated by jiouring brandy down his throat. The 
coolies called on their gods, and made expensive vows, which were after- 
Avards fulfilled by burning cheap incense sticks, and as we staggered 
through the blinding drifts. I at one time doubted whether Tsu-ku-shan 
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would not be the journey’s end. After four hours of this work, the 
moon rose, the snow ceased, and soon after midnight we reached the top 
of the pass. When I recrossed it, 124 snow-peaks were visible from its 
summit. Its approximate altitude is 1.3,017 feet. It is the great 
divide of the region, a long, bare, unimpressive mountain wall, the 
waters on the east seeking the Min, and those on the west the Tailing. 

A steep descent on foot for an hour brought us to a forest of superb 
pines glorious in the moonlight, which was then brilliant. Mr. Kay 
and the guide went on to look for shelter, and my coolies declined to 
carry me, and wanted to leave me there, and it was only after a tire- 
some half-hour’s altercation between them and my servant, during 
which my wet clothing froze hard, that they took up the chair. The 
track was soon lost in the snow, not to be recovered till at 2 a.m, we 
emerged on great grassy slopes ; and an hour later the whole party — 
exhausted, starving, shivering, drenched to the skin, and in clothes then 
frozen hard — after travelling for twenty-one hours, found a wretched 
shelter in the one room of a Chinese hovel with a sloping floor on the 
bleak boulder-strewn hillside, on which the forlorn village of Matang 
stands at an altitude of over 10,000 feet. 

On the same day we moved to an inn, consisting of a stable 90 feet 
long, with stalls 7 feet high for human beings on both sides, in one of 
which I was thankful to find solitude, a firebowl, and necessary rest for 
two days. The innkeeper and his wife, Kansu Mohammedans, were 
kind, and asked me to sit by their own fire, on the ground that we were 
worshippers of the same God. Matang is a forlorn village of twenty- 
eight houses, intersected by a stream of the same name rising on the 
pass above. Its population of 170 includes a number of Chinese. It is 
a wretched, unpicturesque-looking place of low stone cabins, with rough 
plank roofs kept down by stones. Snow lies there for six weeks. But 
in July and August the scene changes. The inn is crammed with men 
and horses ; yaks and Tibetan tents cover the grassy slopes ; Chinese 
dig on the mountains for medicinal roots, which are also brought from 
Tibet in incredible quantities; broken silver, the only currency ac- 
cepted, passes freely from hand to hand ; goods are bartered, and for 
two months Chinese and Tibetans do a large trade in wool, hides, cattle, 
horses, sheep, musk, rhubarb, hartshorn, and much besides. 

There were several beautiful Mantzu women whoso photographs I 
should have been delighted to exhibit, and twice secured a giggling 
group in front of the lens of my camera ; but I no sooner put my head 
under the focussicg-cloth, than there was a stampede, and they fled like 
hares, so I must ask you to take their beauty on trust. 

After being detained by a heavy' snowstorm and difficulties regard- 
ing transport, I left Matang early in May, accompanied by the Chinese 
official and ten stalwart tribesmen from Mia Ko, who had joined me 
there, carrying .spears. Crossing the Matang river by a good bridge 
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near its junction -with a 'vigorous stream descendirg from tke north- 
■west, 'we followed the united waters down to their junction with the 
Eong Kia, crossing several mountain spurs clothed with forests of pine, 
hirch, ibex, and elaeagnus. The scenery on that day’s journey was perhaps 
the loveliest of all. There is one fine waterfall, and many abrupt turns 
give as many delightful surprises. A long and severe ascent brought 
us to the top of a spur crowned by a village and lamaserai above the 
confluence of three valleys and as many streams, which unite to form 
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the Eong Kia, a broad, rapid river tending to the south-west, and 
bridged in several places. The first view of the Eong Kia valley, sleep- 
ing in the soft sunshine of a May noon, is one not to ho forgotten. It is 
fully 1 mile wide and 12 miles long, and is closed by snow-peaks at its 
distant extremity. All along the ‘‘silver water” were wheat- fields in 
the vivid green of spring; above were alpine lawns, over which -were 
sprinkled clumps of pine and birch, gradually thickening into forests, 
clothing the skirts of mountains, snow-crested, and broken up here and 
there into pinnacles of naked rock. At short distances all down the 
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valley there are villapjes with towns and lamaserais on heighis, and 
villages among the fair meadows by the river with houses mounted on 
the tops of high towers and overhanging them, their windows 40 and 
50 feet from the ground, and stretching halfwaj' across, then purple 
against a sky of gold, a lofty reeky spur, developing into a fine douhle- 
towered castle, the residence of the T’u-ssu of Some, the lord of this fair 
land. In the late afternoon it looked like a region — 

’‘Where falls not rain <>r hail or any snow, 

Or ever wind Llows loudly.” 

The warm spring sunshine blessed it, the river flashed through it in 
light, the sunset glory rolled up it in waves of gold ; it was unique, and 
its beauty left nothing to he longed for. 

The castle gained rather than lost as we approached it by a bridge 
near one of the ancient towers. It occupies a spur or bluff 390 feet 
above the river, so precipitous on the east side as to be approached with 
difiSculty by any one carrying a burden. A few houses are built on the 
edge of the precipice outside the castle wall. Our reception was not a 
cordial one. The T’u-ssu had provided most miserable accommodation 
for us in a Chinese hovel — one room for the whole party, and it was not 
till two hours had passed that I obtained a good room on the roof of a 
Mantzu house within the castle wall. Though Somo was nominally the 
goal of my journey, as the travelling season was nearly ended, I had 
cherished a project of working my way down to Ta-chien-lu by a route sup- 
posed only to have been traversed by one European, involving a journey 
of twenty-one days. On making careful inquiries, however, I learned 
that a tribal war had broken out, and that the bridges over the Eong 
Kia had been destroyed, a fact which Mr. Kay verified by personal 
investigation. This involved two long days’ marches on foot over a 
difficult mountain, and I was all but entirely prostrated by the severe 
night on the Tsu-ku-shan pass. In addition, the coolies were breaking 
down from fever one after another, the stock of rice was nearly 
exhausted, and an order had been given that supplies and transport 
southwards were to be refused. My state of weakness rendered it 
impossible for me to make a resolute attemjd to overcome these 
difficulties, and every traveller here will understand the indescribable re- 
luctance with which I abandoned the Ta-chien-lu project. After it was 
given up, the T’u-ssu sent a welcome present, consisting of salted goat, 
flour, honey, and ancient and hairy butter, which enabled me to give 
my men a good meal, at the same time inquiring if I knew how to 
repair pianos, as he had one with some broken strings ! Later he sent 
a watch to be put in order. 

At this point, the scanty information which I was able to gather 
concerning the Mantzu may be welcome. I only give as facts, state- 
ments on which several persons agreed, and confine my remarks to the 
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four tribes of the Somo territory, estimated at twenty thousand souls, 
who are unified under one ruler, the T’u-ssu of Somo, 

The designation Mantzu, which appears to be simply Chinese 
for barbarian, is accepted by these people. When questioned, however, 
they divided themselves into Somo, Cho-ko-ki, He-shui, and other 
tribes, and on being pressed further, they declared themselves Shan- 
shan-ren, or mountain people. They said that they had heard that in 
ancient times their fathers came from the setting sun, but they knew 
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of no (lays when they and the Chinese did not live among each other. 
The tribal spirit is completely broken among the tribes, who have 
accepted one ruler ; but the Somo people hate the Sifans to the north- 
east and the Cho-ko-ki men to the south. 

The head of one or more tribes is called a T’u-ssu, or lord of the 
soil. He is appointed directly by the Emperor of (,'hina, and for life; 
but a long-established custom has made the ofBce practically bereditary% 
and in the absence of a son a daughter may be invested with it, as in 
the case of Somo, where in recent ymars, and for a considerable time, 
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a -woman sustained the dignity of the position. It is only in a case 
of flagrant misconduct that the Emperor would exercise his right of 
removing a Mantzu ruler. The T’u-ssu has absolute authority over 
his own tiibesmen, including the power of life and death. The land 
is his, and the cultivator pays the heavy tax of 30 per cent, of the 
produce, out of which he contributes the annual tribute to China. The 
tribesmen are free to build anywhere without paying ground rent. 
Chinese under Mantzu rule have to obtain permission to build, are not 
allowed to make charcoal, and pay ground rent. In the case of the 
murder of a Chinese, the murderer may be taken into Chinese territory 
to be tried by a mandarin, but actually he is rarely caught, and the 
crime is usually compromised by the payment of blood-money by his 
relations. If a ( 'hinese wishes for a Mantzu wife, he must pay the 
T’u-ssu thirty taels (about £4 10s.) for the privilege. 

Under the T’u-ssu, and appointed by him, are village headmen or 
T’eoren, who usually hold office for life, and are frequently succeeded 
by their sons. They collect taxes, settle disputes, try small cases by 
tribal law, and meet the T’u-ssu once a month at his castle to report 
what has been going on and to dUcuss what has to be done, and once 
a year to choose the tribal representatives who are to carry the tribute 
to Peking. China has done wisely in fringing her borders with quasi- 
independent tribes whose autonomy is guaranteed, and whose love of 
the freedom they enjoy would convert men and women into a respectable 
guerrilla force in case of invasion. 

The religion of the Mantzu is Buddhism or Lamaism of the Tibetan 
type. Except in Western Tibet, I have never seen a country in which 
the externals of religion are so prominent. Nearly all the larger 
■villages have lamaserais on heights above them ; rock Buddhas and 
Buddhas in relief on tablets are numerous; poles 20 feet long, with 
narrow prayer-flags of nearly the same length, flutter from every house- 
roof ; groups of prayer-flags in memory of the dead are planted beside 
every village ; a temple is prominent on the roof of every well-to-do 
house ; and prayer-cylinders turned by- water-power or hand are 
common near the roads. Daily offerings are made in all dwellings ; 
every second son is a lama; the formula, “o/h mam padme Jam,’’ is every- 
where heard ; the presence of lamas is essential for every act in the 
round of social and agricultural life : and literature is wholly’ confined 
to the Buddhist classics. Prayer-wheels revolved by the wind are 
common in windows ; and when people grow old and dread such an un- 
fortunate re-birth as a reappearance in the body of a horse, dog, or mule, 
a prayer-cylinder, revolved by swinging it, is constantly in their hands. 

The lamas receive large sums for prayers, and for such ceremonies, 
in cases of illness, as the reading of the Buddhist scriptures in the 
house, accompanied by chanting, blowing of great horns, and beating 
of drums. A death is their gieat harvest, for, besides the fees paid to 
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them for the services customary at death and hurial, any good clothing 
which the deceased person has possessed is their perquisite, as well as 
the silver and coral head-ornaments of the women, which go to help to 
pay the expense of opening a passage for the soul into the other world. 
According to the wealth of the deceased is the time occupied in this 
arrangement. It may he three months or longer. In the case of the 
poor, three days is the limit. A re-hirth into the Western Heaven is 
reserved for lamas. 

They dispose of bodies after death by rules of their own. In a few 
very rare cases, where the horoscope of life, death, and the future is 
favourable, the corpse is buried “earth to earth” without coffin or 
clothing. Throwing the body into the river, or exposing it on a mountain- 
side to the fowls of the air, is also practised at their bidding ; but 
cremation, accompanied by the recitation or chanting of the scriptures, 
is the usual method. Afterwards the ashes are placed in an earthen 
pot, which is buried, a prayer flag or flags being erected on the spot. 
On the days of death and burial, as well as during the interval, there is 
weeping, but it is not prolonged or rejieated, and ancestral worship is 
not practised. 

Among the noteworthy characteristics of Mantzu life is the position 
of women. They are not only on an equality with men, but receive 
considerable attention from them, and they share their interests and 
amusements everywhere. Men and women are always seen together. 
A woman can be anything, from a muleteer to a T’u-ssu. Social inter- 
course between the sexes is absolutely unfettered. Boys and girls, youths 
and maidens, mix freely. Love-matches are the rule, and I saw many 
a handsome young face illuminated by a genuine love-light. The young 
people choose each other, and either of them may take the initiative. 
When they have settled the preliminaries, the prospective bridegroom 
sends a friend to the prospective bride’s parents, informing them of his 
wish to marry thei r daughter. Consent follows almost as a matter of 
course, and the bridegroom sends a present of a bottle of wine to the 
bride’s father, and the courtship is fully recognized. 

Next the lamas are consulted, to ascertain if the horoscopes of the 
youth and maiden fit. If not, the difficulty may be overcome by pro- 
longed vicarious chanting of the scriptures and liberal fees. The lamas 
also choose an auspicious day for the marriage. The marriage ceremony 
consists in the bride and groom publicly joining hands, drinking wine 
from a double-spouted bowl, and accepting each other as husband and 
wife, after which there is a three days’ feast in the bride’s home. She 
and her husband then go to their own house, and there is another three 
days’ feast. There are no contracts of marriages for a limited period, 
as in Western Tibet. Whether the choice has been for good or ill, it is 
for life, divorce, rarely resorted to, being permissible only in the case of 
childlessness, and the contract can only be cancelled by the T’u-ssu. 
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It would not be correct to infer from this that the Mantzu are a moral 
people. Their standard of morality is low, and the lives of the Lamas 
have no tendency to raise it. Plurality of wives is an appendage of the 
position of the T’u-ssu, but monogomy is the rule, and polyandry, though 
the custom of the Sifans to the north, does not exist. Xo presents, ex- 
cept the bottle of wine previously mentioned, are made by the bridegroom 
to the bride’s father ; but her parents, according to their wealth, endow 
her with cattle, horses, and fields, the last of which, to use our own 
phraseology, are “ settled ” upon her. A widow does not wear mourn- 
ing, and is at liberty to make a second marriage. On the death of her 
husband, unless she remarries, she assumes complete control over his 
property, and at her death it is divided among the sons, who frequently, 
however, agree to live together and keep it intact. If there is trouble 
concerning property, the T’eoren usually settles the matter, and if he 
fails to make an amicable arrangement, it is referred to the T’u-ssu, 
whose decision is final. 

Good health is the patrimony of these people. There are a few 
lepers among them, and rheumatism is rather prevalent ; but few 
maladies are known, and measles appears to be the only epidemic 
which atfects children. I did not see one case of skin disease or 
deformity on the whole journey. They spoke of old age and what 
they call “ exhaustion ” as the usual causes of death. Goitre, however, 
is frightfully prevalent in many of the villages. In some, 75 per cent, 
of the people are afHicted by it, and it often begins in childhood. It 
does not seem to aflect either the health or spirits. The people think 
that it comes from drinking snow-water, but it was specially common 
in some villages, where the sources of the water-supply are far below the 
snow. The lamas virtually prohibit all medicines not supjdied by 
themselves, and it is only those Mantzu who have been corrupted by 
contact with Chinese civilization who use any others. They incline to 
fatalism regarding illness, relying chiefly on amulets, charms, and 
religious ceremonies. “ If a man is very ill he dies,” they say, “ and 
when he is not he gets better.” 

They have a language of their own, but it is written in Tibetan 
characters, and all notices and inscriptions on tablets and sign-posts are 
in the same. In the villages nearest to China proper many of the 
people speak Chinese as well as Mantzu, and the T’eo-ren in all villages, 
but further west very few even of the elders understand it, and the 
T’u-ssu himself is unable to read the Chinese characters. 

The products of the Some territory, so far as export goes, are nil. 
The magnificent timber is useless, as the rivers, from their abrupt 
bends and enormous boulders, in addition to their turbulence, do not 
admit of its being rafted down. So far as I could learn, there are no 
golden sands to tempt even the Chinese ’ adventurer. Sulphur and 
nitrate of soda abound. The Mantzu grow wheat, barley, oats, maize. 
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buckwheat, lentils, and a little hemp. In good years they raise enough 
for their requirements, but more frequently have to barter their cattle 
and coarse woollen cloth for food. Their transactions consist of 
barter only, silver being known only for its use in personal adornment. 
There is no prospect for Manchester in that quarter. Pieces of red 
and green cloth for the decoration of boots are brought from Eussia 
through Tibet, and these and the brass buttons on clothing, suggestive 
of Birmingham, are their only imports. Both sexes dress in woollen 
materials, spun, woven, and dyed by themselves, and sewn with their 
own hempen fibre. 

Their views are narrow, their ideas conservative, and their know- 
ledge elementary. England is not a name to conjure with in their 
valleys. They know of China and Tibet, and have heard of Eussia, 
but never of Britain. Of the war and the wojen they were in complete 
ignorance. I found them hospitable, friendly, and polite, not extrava- 
gant in their curiosity, of easy morals, full of frolic and merriment, 
singularly affectionate to each other, taking this life easily and enjoying 
it, and trusting the next to the lamas. 

In the regrettable absence of photographs, it is difficult to give any 
idea of their appearance. There are no under-sized men. They were a 
little taller than my coolies, who were the average height of Chinese. 
They are deep chested, as becomes mountaineers ; their build is robust, 
and their muscular limbs betoken strength and agility. Their walk is 
firm and springy, and in wrestling and putting the stone — favourite 
amusements — the display of muscle is superb. The tribes vary as to 
good looks, though not as to physique, especially the women, some of 
whom have the oval face, regular features, and beauty of the brunette 
type which we associate with the Madonna, while others are plain and 
resemble Neopolitans. The complexion is as dark as that of the natives 
of Southern Europe, but a trifle redder, the large dark eyes and eye- 
brows are level, the nose straight, the mouth usually small and thin- 
lipped, the foreheads high hut not broad, and the ears large and rendered 
unshapely by the weight of the earrings. The cheek-bones are not in 
any way remarkable. The characteristic of the Mantzu face is that it 
IS European in feature and expression, and recalls the Latin races. 

The men shave their heads and wear cloth or fur caps, but some of 
the elders said that in former days all the hair was gathered above the 
forehead and twisted into a horn wrapped up in a cotton cloth, and often 
“ as long as a hand.” A similar style is mentioned by Mr. Baber as 
characteristic of the Lolos of Yunnan. The coiffure of the women is 
most elaborate. The front hair is divided and plaited into from twenty 
to thirty plaits not wider than a watchguard, and waxed down each side, 
considerably reducing the forehead. The back hair, with considerable 
additions, is divided and brought round the head in two massive coils 
over a folded blue cloth, which hangs a little over the brow. Strings 
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of large coral beads are twisted round these coils, but at the sides only. 
The circumstances of a family are indicated by the size and beauty of 
the coral and silver of the headgear. Jewellery is largely worn by 
both sexes — earrings, necklets, chains of alternate coral and silver filigree 
beads, and bracelets set with large turquoise or red coral. The ornaments 
are often really beautiful and of fine workmanship. When I asked by 
whom they were made, they invariably replied, “ By the Arabs.” 

The women wear woollen under-garments, short loose jackets with 
wide sleeves, and skirts reaching a few inches below the knees, as 
closely pleated as the kilt of a Highlander, sometimes exchanged indoors 
for a long loose rohe. Dark brown and madder-red predominate in 
apparel. They wear long leather boots, upon which are stitched up the 
front and sides decorative strips of scarlet and bright green cloth. 

The men wear a gabardine and girdle of native cloth, frequently 
dark red, over a woollen under-garment, leggings, and decorated leather 
boots or hempen shoes. The cloth or fur cap is often varied by the 
Sze-chuan turban. They have no soap, and never wash. A corpse is 
designated as the “twice washed.” In the rarefied air of the high 
altitudes which they inhabit, some of the most unpleasant consequences 
of dirt are not apparent. I must add that every house in which I 
received hospitality was tolerably clean, and that I was not aware of 
the presence of vermin. 

There is a singular absence of bird-life in the Somo territory. A 
species of francolin and ringed pheasants were seen, the blue jay, the 
crow, and the ubiquitous magpie. The men said that there are boars, 
small bears, and deer in the forests, but that the trade in hartshorn and 
horns in the velvet for Chinese medicines had driven the latter hack, 
“they knew not where.” 

The T’u-ssu’s rule only e.xtends for 40 li to the south of Somo. He is 
proud of his practically independent position, and when my servant 
interpreter presented my Chinese j^assport, and a letter from the Viceroy 
of Sze-chuan, he said that he did not read Chinese, and that passports 
and Viceroy’s letters were of no use there ! The Chinese officer, finding 
my farther progress hindered, became very courteous. I learned later 
that he had been deputed to attend on me, whether as spy or help I 
know not, as far as Ta chien-lu. 

Somo castle, on its eastern side, is a most striking building, built 
into the rock of the spur on which it stands. It ha.s a number of windows 
with decorative stone mullions, the lowest over 20 feet from the ground. 
Its many roofs are planted thick with prayer-flags, and projecting rooms 
and balconies of brown wood, with latticework fronts, hang from its 
eastern side over the iirecipice. The castle yard is spacious and 
singularly clean ; the entrance is handsome, and is faced by a huge 
dragon, boldly and skilfully painted on a plastered stone screen. Poles 
with crowns from which yaks tails depend, and the trident of Siva, as 
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in Western Tibet, surmount the entrance. The whole is most substan- 
tially built of stone, and I looted in vain for any trace of decay or 
disrepair. The altitude is about 7518 feet. 

On the return journey I was able to vary the route somewhat, which 
gave me the opportunity of seeing the interiors of some feudal castles, and 
the manner of living of the upper classes. The aspect of the scenery was 
even more beautiful than on the upward journey, the snow deeper and 
purer, the greenery denser, and the flowers more abundant, and included 
one beautiful begonia confined to a single pass. From Tsa-ku-lao to Kuan 
the winds were fearful, the country dusty and scorched, and the crops 



GATE OP jOMO CASTLE. 

in peril; and the peasants, finding Sakyaniimi deaf to their entreaties 
lor rain, were calling on the forgotten gods of the rivers and the bills. 

Crossing the Cheng-tu plain tor the third time, and with the 
mercury at 93° in the shade, I arrived in Cheng-tu from Kuan among 
great demonstrations of hostility from the military students, who were 
‘up for examination, and learned that there and at Chung-king my 
friends had been made very anxious by two rumours — one, that I and 
my whole party had been lost in the snow ; the other, that I had been 
taken captive by the Mantzu, and was being held to ransom ! En- 
gaging the lightest boat I could get, I descended the Min at the lowest 
ot low water to Sui-fu, halting for a few days at the pleasant town of 
Kiu-ting Fu, near Omei-shan, and visiting some of the remarkable 
sculptured cave-dwellings in the sandstone cliffs above the river. From 
Sui-Fu and the Eiver of Golden Sand, I went to Lu-chau, a city of 
No. I. — July, 1897.] e 
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much importance; from thence to Chung King, and afterwards in a 
mu pan (an open boat with a mat roof) to I-chang on high water, running 
the Yang-tze rapids at tremendous speed, and reaching that pleasant 
treaty port in the middle of June, after what came near being a 
“record passage” for the season, having accomplished a journey of 
nearly 1200 statute miles by land and about 1000 by water since I 
left it on January .11. 


Before the reading of the paper, the Pkesidest said ; This evening we welcome 
an old friend, for I think there are few people, either in or out of this Society, who 
are not acquainted with the books of Mrs. Bishop. I know of scarcely any 
country in the world which she has not visited and ably described. This evening 
she is going to give us an account of a most interesting region, a portion of which 
was previously unknown, i.e. the mountains in the western part of the province 
of Sze-chuan, in China. 

After the reading of the paper, the President said : We have no longer amongst 
us Mr. Coleborne Baber or Captain dill, and I am therefore afraid there is no one in 
this room acquainted with the mountains Mrs. Bishop has recently visited. I do 
not know whether any one wishes to address the meeting on the subject of these 
mountains. 

In order to appreciate the importance of Mrs. Bishop’s journey, we should hear 
in mind that this range of mountains, which we call the Tsu-kuh-shan range, is a 
part of the Himalayan system, and from the Indus to the Min the chain is only 
broken through in sis places. The Tsu-kuh-shan mountains are, in fact, buttresses 
on the western side of the great Tibetan plateau, by far the largest excrescence 
on the Earth’s surface. These mountains have scarcely ever been visited. Marco 
Polo was apparently among them, but it requires all the acumen of Sir Henry Yule to 
tell whether the old traveller is talking of what he has seen or of what he has heard. 
Mr. Coleborne Baber undoubtedly visited them farther south, and explored them to a 
certain extent, describing the Lolo tribe; and Captain Gill, our Gold Medallist, 
crossed a very high pass 13,000 feet, and also went up this tributary of the Min 
river to a point which is called Li-fan-ting; but beyond that point I believe no 
explorer had ever been. We therefore, as geographers, have to thank Mrs. Bishop 
for having explored that tributary to its source, and for having crossed the water- 
parting and descended down to Somo on the other side. She has not only described 
to us the physical features of the country, but has also introduced to us a most 
interesting tribe of mountaineer.^, handsome, cheerful, and affectionate, living 
amongst the most beautiful scenery, and forming for travellers escorts of beautiful 
girls. When Mrs. Bishop resolved to penetrate beyond Li-fan-ting, she was running 
a very great risk to her life from accidents and other causes, and I have no doubt 
that her Chinese coolies, if any danger had arisen, would have left her alone in the 
■snow to die. We must remember that Mrs. Bishop considered any risk worth 
running in order to advance geographical discovery. I therefore think that the 
thanks of geographers are due to her for having undertaken this perilous and 
very important journey. We have to thank her for the extremely interesting paper 
she has read to us this evening, and for the numerous careful photographs she 
took, which have enabled her to illustrate her paper in a very charming way. 
I feel sure you will carry this vote of thanks by acclamation. 

Mrs. Bishop’s Map. — The map has been reduced from a diawing supplied by 
Mrs. Bishop, and supplemented from her itinerary, but has no pretence of being a 
correct survey. 
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THE HORN EXPEDITION TO CENTRAL AUSTRALIA. 

The progress of tlie expedition to that part of Central Australia generally 
known as the McDonnell ranges, which was fitted out in 1894 by Mr. 
W. A. Horn, of Adelaide, has been noticed in these pages from time to 
time, and we have now before us the completed reports on the scientific 
work done. The report consists of four volumes in small quarto, and, in 
addition to these, the journal and maps, by Mr. C. Winnecke, the leader 
of the expedition, appear as an ofBcial government publication, not being 
included in the volumes produced at Mr. Horn’s expense. 

The objects of the expedition, as laid down by its organizer, were in 
the main twofold ; first, the scientific examination of the country from 
Oodnadatta to the McDonnell ranges, and the collection of specimens 
illustrative of the fauna, flora, and geological structure and mineralogical 
resources of that region, and the illustration by photography of any 
remarkable natural features of the country traversed ; and, second, the 
.>ecuring of photographs of the aborigines in their primitive state, the 
collection of information as to their manners, customs, and language, 
and the reproduction of their mural paintings and designs. The work 
involved in carrying out this extensive programme was distributed as 
follows : Prof. Ralph Tate undertook the geology and botany ; Dr. E. 
(J. Stirling, who also acted as medical ofBcer, the anthropology ; Prof. 
Baldwin Spencer, zoology and the photographic work ; Mr. J. A. Watt, 
geology and mineralogy ; and Mr. C. Winnecke acted as surveyor, pilot, 
and meteorologist. 

The expedition left Oodnadatta, the terminus of the Great Northern 
railway, on May 5, 1894, and, travelling northward across arid undu- 
lating plains, reached the Goyder river on May 14. Here a five days' 
excursion to the westward was made by part of the expedition, with the 
object of mapping a number of hill ranges, and the whole party reunited 
at Engoordina, on the Pinke river. Thence the journey was continued 
to Idracowra through a detached range of table-top hills, and a successful 
excursion was made to obtain photographs of the remarkable natural 
monument known as Chambers Pillar. At Idracowra Mr. Horn left the 
party, which proceeded towards Henbury, following the course of the 
Pinke. The country here consisted chiefly of barren sand-ridges, clothed 
with porcupine grass, but on the river flats grass grew luxuriantly. 
The general north-north- west direction was continued until the James 
ranges were reached, when the route changed to westerly, and traversed 
rich grassy plains with abundant water, described by Mr. Winnecke 
as the best pastoral country in South Australia. The ranges, formed of 
sandstone and quartzite, are of a very rugged character, and densely 
timbered with acacia. Leaving the Pinke river, the valleys of the 
James range were followed till the Palmer river, the most important 

E 2 

2.5310 



52 


THE HORN EXPEDITION TO CENTRAL AUSTRALIA. 


tributary of the Finite, was crossed, and Tempe Downs reached on 
June 2. 

Petermann creek, to the south of Tempe Downs, divides the James 
and Levi ranges, the main difference between the two being that the 
former is of very limited extent. Gill’s range, more to the westward, is 
similar to the Levi, and the intervening country is rich in pasture, with 
much “ permanent water.” Various fossil deposits in all three ranges 
were examined, and specimens obtained. 

From this point a number of the party visited Ayers Eock and Mount 
Olga. Beyond Gill’s range low sandstone ridges are met with, extend- 
ing westwards to Laurie’s creek, where some valuable fossils were 
obtained, and where the course of the expedition was changed to 
northerly, towards the McDonnell ranges. Deering creek, reached on 
June 16, marked a return to well- watered country, and the journey was 
then pursued in an easterly direction towards Meerenie Bluff. On 
June 19 a remarkable valley was entered, to which the name Meerenie 
valley was given. This valley extends eastwards between wall-like 
ridges for more than 1 00 miles, and here the Meerenie escarpment is a 
noteworthy feature, stretching in an unbroken line for 20 miles, and 
recurring at short intervals much further eastward. The McDonnell 
ranges in those parts consist of, apparently, isolated mountains, joined 
by low ridges, and interspersed with well-grassed plains; the waters 
are limited, and small in extent. Metalliferous rocks were found here 
for the first time. 

The Ayers Eock party rejoined the main body at Glen Helen, when 
a survey of Mount Sonder was made. The Finke gorge was reached 
on June 30, and from there a southerly course was taken, away from the 
McDonneE range, and across Missionaries Plain to Hermannsburg 
mission station, where an extended stay was made to complete the ex- 
amination of the Finke river, Glen of Palms, and the Krichauif ranges to 
the south, and the McDonnell ranges to the north and east. After 
various excursions by different members of the expedition to Paisley’s 
and Brinkley’s bluffs, and to the north side of the McDonnell rano-es 
Alice Springs was reached on July 15, and the return journey begun on 
the 1 8th. The Ooraminna and James ranges were crossed, and the 
overland telegraph line struck at Alice Well, on the Hugh river, whence 
all haste was made to Oodnadatta rid Crown Point and Charlotte Waters 
the destination being reached on August 

We have described the itinerary of this expedition with some detail, 
because the names of the specialists attached to it are themselves a 
sufficient guarantee that the woik done in traversing’ so interestin*’’ a 
region is of extreme scientific importance. The reports are issued 
under the general editorship of Prof. Baldwin Spencer, who is responsible 
for the detailed narrative occupying the greater part of the first volume. 
\ ol. ii. is devoted to reports on the zoological collections by a number 
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of specialists, and with it are included some excellent coloured plates. 
Part iii. deals with the numerous interesting problems of physical 
geography, with geology, and with botany ; and Part iv. is given to 
anthropology, the papers by Dr. Stirling and Mr. F. J. Gillen on the 
aborigines being, perhaps, the most valuable part of the whole, inasmuch 
as they place on permanent record many facts which in a few years’ 
time will be beyond the reach of scientific investigation. Some mag- 
netical and meteorological observations of interest are appended to Mr. 
Winnecke’s journal. 


THE FIFTY YEARS’ HISTORY OF THE RUSSIAN 
GEOGRAPHICAL SOCIETY.* 

The Russian Geographical Society could not better celebrate its fifty 
years’ jubilee than by bringing out these three stately volumes, con- 
taining 1378 large octavo pages of closely printed matter, and adorned 
by splendid portraits of the founders of the Society, and its presidents 
and vice-presidents since .its foundation, as well as a map showing 
the progress of geographical exploration of the Russian Empire, and the 
neighbouring countries within the last fifty years. This important work 
could also not have been entrusted to better hands than those of the 
present Vice-President of the Society, who has belonged to it since the 
year 1S49, and who has taken the liveliest part in all its enterprises. 

It would be impossible to give here an adequate idea of the rich 
contents of these volumes. A simple enumeration of the scientific 
expeditions, the ethnographical researches, and the economical exjdora- 
tions which were initiated by the Society, or in which it took an active 
part, would cover several pages, to which several pages more would have 
to be added to simply^ enumerate the works of imiiortance published by 
the Society. Sufficient to say that all these explorations, which in fact 
include most of the geographical work done in Russia during the last 
half-century, are admirably summed up. For the geographer, such a 
compendium is simply invaluable, the more so as very many of the 
reports of the earlier expeditions are quite inaccessible — the books being 
out of print or having been destroyed (as was the case with the publica- 
tions of the Siberian branch during the great conflagration at Irkutsk). 

The accounts given of the expeditions can hardly be taken even 
as summaries of the work done — most of these being too short for 

* ‘ History of a Half Century of Activity of the Russian Geographical Society, 
1845-1895.’ By the Vice-President of the Society, P. P. Semenoff, with the collabo- 
ration of A. A. Dostoievsky. St. Petersburg ; 189tj. o vols. Large Svo, with portraits 
of the Presidents, Vice-Presidents, and Founders of the Society (Russian). 



54 THE FIFTY YEAKS’ HISTORY OF THE RUSSIAN GEOGRAPHICAL SOCIETY. 

such a purpose ; but, after a perusal of these volumes and their name- 
indexes,* one knows, at least, what sort of information to expect 
in the reports of such an expedition, and at once sees what it did 
to extend geographical knowledge. It is to be regretted, however, 
that the admirable collection of the “Memoirs” of the Society and 
its branches is analyzed too rapidly — only the titles of the papers 
being given. The consequence is that all the work that has been 
done by the explorers after their return from an expedition, in order to 
grasp the general character of the country, as well as most of the 
work independent of special expeditions, is not analyzed at all in 
these volumes. Quite remarkable investigations, such as, let us say, 
Severtsoffs ‘ Orography of the Tian Shan,’ or such separate works as 
that on the ‘ Village Community in Eussia,’ by Semenoff himself, are onlj' 
mentioned by their titles. The same is true concerning all the scientific 
generalizations arrived at by exjdorers in the full reports of their ex- 
peditions. It must be said, however, that a fourth and a fifth volume 
would have to be added if that limitation had not been made — the pub- 
lications of the Society having attained the colossal figure of 246 
volumes (89,300 pages) during the first twenty-five years of its exist- 
ence, and 204 volumes (99,300 pages, many in quarto) during the last 
twenty-five years. 

The Eussian Geographical Society was founded in 1845, by a 
small number of men, among whom we find the great biologist, Karl 
Baer, and the great astronomer, Karl Struve; the naval explorers. 
Admiral Krusenstern, liaron Wrangel, and Admiral Kicord ; the ex- 
plorers of Asia Minor, the Aral-Caspian region, and the Kirghiz steppes, 
P. Tchihatcheff, Vronchenko, and Levshin ; the statistician Koppen ; 
the Eussian writers, V. Odoevsky and K. Arsenieff; and the great 
Eussian lexicographer and ethnographer, V. Dahl. The statutes of the 
London Geographical Society were taken as a foundation for the statutes 
of the Eussian Society; and its aim became, from that early date, the 
Erdkunde of Eussia — a word which Karl Eitter had accepted about this 
time as the title of his work, instead of the word “ Geography,” which 
stood on it before. Without entering int<i academic discussions as to 
the scope of geography, the founders of the Society, owing to the very 
varied inclinations of its founders, at once divided the Society into four 
sections — geodesy and cartography ; physical geography ; ethnography, 
anthropology, and historical geography ; and statistics and political 
geography. This division proved to be most advantageous, and is 
maintained until now. 

The history' of the Society is divided by the author into five periods. 
The first four years (1845-1850, vice-presidency of Th. P. Liitke) w'ere 

* A subject-index wouM greatly aid to thi ir value, and n.- earnestly hope that 
such an Index will be made. 
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the organizing period, during which only one expedition (the Ural 
expedition, under Hoffmann) was sent out. 

The next seven years (1850-1857, vice-presidency of M. N. Muravioff) 
were the period when the national character of the Society was finally 
developed. The exploration of Russia became the watchword. A 
number of well-known Russian writers (the Slavophile Aksakoff, and 
many others) joined the Society and explored Russia itself — its ethno- 
graphy, the peasant life, the village fairs, etc. The Siberian and the 
Caucasian branches were opened, and were placed in an associate but 
quite independent position. The first Siberian expedition (under 
Colonel Akhte) was sent out, but its most valuable results were never 
published . 

The third period may be taken from 1857 to 1871 (vice-president. 
Count Th. Liitke). During that period a very great number of expe- 
ditions to Siberia, Turkistan, Manchuria, Mongolia, Kashgaria, Kulja, 
and Khorassan were sent out, by both the Society and its two branches. 
Caucasia and the Aral-Caspian region were busily explored. At the 
same time two great expeditions were at work in Russia itself, for 
the exploration of the trade in com and the directions it took with the 
development of the railway net, and of the ethnography of Western 
Russia. The publications of the Society became very numerous, the 
Siberian expedition alone yielding a rich mine of information about 
Siberia, the newly annexed Amur and Usuri regions, and Sakhalin. 

To the fourth period (1871-1885) M. Semenoff gives the name of 
Period of Prjevalsky’s expeditions. Central Asia and Western China 
were busily explored, as well as Mongolia and Turkistan. More 
detailed scientific explorations began in Novaya Zemlya, Siberia, and 
Turkistan (polar meteorological stations, geological researches, works 
on the flora and fauna, on anthropology, etc.). 

Turkistan was minutely explored, especially by Severtsoff and 
Fedchenko, who was sent out by the Moscow Society of Naturalists; 
the Amu-daria and the Aral-Caspian territory became the theatre of 
exhaustive explorations ; a levelling across Siberia was made, and the 
deserts of North-East Siberia, as well as the depths of Lake Baikal, 
were explored ; a sea route from Tobolsk, via the Kara sea, to London 
was opened. Within Russia proper a mass of work was done by the 
General Staff, the Academy of Sciences, the Meteorological Observatory, 
various ministries, and so on, and the results of all these researches 
were communicated in most cases to the Society. 

And, finally, to the fifth period belong the years 1885-1895. The 
work of Prjevalsky was continued by Pjmvtsoff, Roborovsky*, and 
Kozloff ; while Berezovsky, Bogdanovitch, Obracheff, Potanin, etc., 
completed the reconnoitring work of Prjevalsky by thorough investiga- 
tion. The Siberian branch of the Society divided into three branches 
(West Siberia, East Siberia, and Amur), each of which displayed a great 
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activity. Turkistan, Caucasia, the Amur region, the Black sea, were 
thoroughly explored by scientific expeditions, while within Russia a 
vast amount of w'ork was done for the study of magnetism and gravita- 
tion, for exact levellings, the study of lakes, of glaciers and their move- 
ments, of the flora and fauna of wide regions, as well as the anthropology , 
the archaeology, and the ethnography of many parts of Russia. 

All these undertakings — their genesis, their accomplishment, and 
their results — are analyzed in succession in the ‘ History ’ of the Society, 
some parts of these volumes reading with sustained interest, like 
a good geographical work, full of condensed information about large 
parts of the great continent of Asia. 

P. K. 


COSTA RICA.* 

By Colonel GEORGE EARL CHURCH. 

Aloxg the northern border of this little Central American state runs the line of the 
projected Nicaragua ship canal, and, almost within sight of its southern frontier, the 
Panama canal. The realization of the former is adopted as a “ plank ” in the “ plat- 
form” of both of the great political parties of the United States, and it is not im- 
possible that the Senate bill, now before Congress, may evolve another, looking to 
the cutting of the canal for government account. This would bring the Clayton- 
Bulwer treaty again into prominence ; and it is perhaps largely due to this reason 
that the confirmation of the International Arbitration Treaty between the United 
States and Great Britain hangs doubtfully in the balance, and may not be approved 
until the canal question is decided. On the other hand, at least two thousand men 
are quietly delving on the isthmus of Panama, trying to reach such a point with 
the works as will convince the financial world, and perhaps the French government, 
of the absolute practicability of that canal route. The company phase of each 
project gives signs of dying out, and, possibly, we may see the French and United 
States governments enter the lists, with their millions and their energies, in the 
race for the opening and control of a water avenue between the Atlantic and Pacific- 
oceans. The country which, on either side, is flanked by one of these projects 
promises to become a political factor of moment. 

Duiing a recent voyage to Costa Kica, I had facilities afforded to me to collect 
data of geographical value, much of which will be found in the map accompanying 
this paper. Besides details from many sources, including some from my personal 
observation, it contains the recent explorations of Prof. Henry Pittier, and geo- 
graphical facts from the railway surveys made by the engineers of Mr. M. C. Keith. 
The coast-lines have been Laid down from Admiralty charts, but corrected in some 
cases. At best, the map is but a rough approximation to accuracy. I know of no 
Spanish-American country, except Ecuador, the mapping of which has been so 
rudely done ; everything seems elusive— even the volcanoes waltz around, in despair 
of a permanent abode. 

With the exception of San Salvador, Costa Rica is the smallest country of the 
New World. Its area cannot be accurately defined, owing to its unsettled boundary 
with Colombia, but, exclusive of the part in dispute, is about 21,000 square miles. 
The most northern point of Costa Rica is in lat. 10° 12' N., and its most western, 
Cape Morro Hermoso, is 85° 50' long. W. from Greenwich. 

* Jlap, p. 128. 
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No minister for foreign affairs of any Spanish- American republic is happy 
unless his country has, at least, one undefined frontier line. Until recently, Costa 
Eica had two, one on the north, with Nicaragua, and one on the south, with 
Colombia. The former was settled by the arbitration of the President of the 
United States, March 25, 1888. He determined that the Treaty of Limits made 
in 1858 and ratified, but never traced, between the two countries was valid, article 
second of which runs as follows : — 

“The dividing-line of the two republics, starting from the northern sea, shall 
commence at the extremity of the Punta de Castilla, at the mouth of the San Juan 
river of Nicaragua, and shall continue its course along the right margin of said 
river to a point 3 English miles distant from the Castillo Viejo, measured, from 
the exterior fortifications of said castle, to the point indicated. From there a curve 
will start, the centre of which shall be said works, and shall preserve a distance of 
3 English miles from it throughout its development, terminating at a point which 
shall be 2 miles distant from the hank of the river, up stream from the castle. 
From there the line shall continue in the direction of the river Sapoa, which 
empties into the lake of Nicaragua, following a course always 2 miles distant from 
the right margin of the San Juan river with its circumvolutions to its origin at the 
lake, and of the right margin of the lake itself to the said river Sapoa, where this 
line, parallel to said margins, will terminate. From the point of intersection with 
the river Sapoa, which, from what has been said, should he 2 miles distant from 
the lake, a right astronomical line shall be drawn to the central point of the Bahia 
de Salinas in the southern sea, where the demarcation of the territory of the two 
republics shall terminate.” * 

The arbitrator (President Cleveland) also confirmed and more clearly defined 
certain consultative rights accorded to Costa Rica by the treaty of 1858, in event 
of Nicaragua desiring to grant any inter-oceanic canal concession. 

It would be difficult to define a houndary-line with less mathematical precision. 
With reference to her southern boundary, Costa Rica has been in dispute with 
Colombia since the independence of both states. The latter has never ceased to 
claim jurisdiction over the entire Caribbean coast of the former, and even over that 
of Nicaragua as far north as Cape Gracias a Dios ; and numerous official recognitions 
of these claims, on the part of Great Britain, during the Spanish domination, up to 
1825, assisted in keeping them alive, even after Spain had abandoned her effort to 
retain control of her viceroyalty of Santa Fe de Bogota. So late as 188G, I find 
Colombia, in an arbitration convention signed with Costa Rica, claiming the 
Caribbean coast as far north as Cape Gracias a Dios, hut the Pacific coast only 
as far west as the river Golfito, which empties into the Golfo Dulce ; while Costa 
Rica as stoutly held that her sovereignty on the Atlantic side extended south-east 
to the island of the Escudo de Veraguas, and, on the Pacific coast, to Punta 
Burica. That is to say, she claimed her frontier to be that of the ancient Ducado 
de \ eragua, which follows the course of the Chiriqui Viejo to the crest of the 
Cordillera, and crosses it to the headwaters of the river Calobebora, and thence 
down its course to the Escudo de Veragua. Spain, to the government of which the 

A commission was named by the two republics to trace this boundary, and met 
at San Juan del Norte in IS'.IO ; but it is claimed, in Costa Eica, that at every step, the 
iN icaragua commissioners opposed vexatious obstacles, to the extent of making it im- 
possible to carry out the terms of the treaty, and finally the Costa Bica commissioners 
proceeded to trace the boundary-line alone. This opposition on the part of Nicaragua 
probably arose, principally, from her unwillingness to abandon the hope of again 
possessing herself of her ancient province of Guanacaste, now belonging to Costa Eica, 
but which the latter will certainly never peaceably abandon. 
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question was once submitted to arbitration, failed to decide it within the period of 
time stipulated, and Colombia retired from the arbitration. She subsequently 
pushed her occupation of the debatable ground north-west, to a line ascending the 
above river Golfito, thence following the hills of Las Cruces, between the valleys 
of the Rio Goto de Teraba and the Chiriqui Viejo, to finally gain the crest of the 
main Cordillera, and descend its northern slope to the rivers Yurquin and Sisola. 

Most of the district lying between this line and that claimed by Costa Rica is, 
especially on the Pacific slope, as little known as it w^as in the days of Columbus, 
and when I was in Costa Rica, I found the utmost apathy prevailing in government 
circles regarding it ; in fact, no one appeared to take the remotest notice of the 
advance of Colombia north-west, almost the entire attention of the country being 
dedicated to the central belt occupied by the Costa Rica railway and the cart-road 
to the Pacific, and the territory lying north of these — utterly neglecting the mag- 
nificent lands in the southern part of the republic. Volumes have been written 
in defence of the respective claims of Costa Rica and Colombia, resulting in a rich 
collection of documents, at least valuable as showing how Spain, in the colonial 
period, frequently varied the jurisdiction of her viceroys and captains-general, to 
temporarily suit politicai requirements, or to favour certain conquistadores, or to 
readjust ecclesiastical areas of control, or to better defend coast-lines — the latter 
probably being the reason why, in 1803, the coast of the Caribbean sea, as far 
north as Cape Gracias a Dios, was (hut only by administrative royal order, not by 
royal cedula or decree) entrusted to the viceroy of Santa Fe de Bogota, it not then 
being accessible and defensible from the seat of government of the captain-generalcy 
of Guatemala, hy which, notwithstanding the order, it continued to be governed. 
On Kovember 4, 189fi, Colombia and Costa Rica signed another convention, sub- 
mitting their boundary dispute to the arbitration of the President of the French 
Republic, or, failing him, to the President of the Swiss Confederation. 

Orography. — What fragmentary data exists regarding the orography of Costa 
Rica is mainly to be credited to the studies of Frantziiis, Oersted, Hofi'mann, 
Seebach, Gabb, Scherzer, Wagner, and Pittier, but principally to the latter, who, 
f&r many years in the employ of the government of that republic, has earnestly 
devoted himself to the scientific study of a country which scarcely realizes the 
importance and value of his work. 

The mountains of Costa Rica are not a continuous cordillera, although, in 
general, they extend from the frontier of Colombia to within a few miles of Brito, 
at the south-western corner of Nicaragua. Between the northern volcanic section 
and the more regular, southern, Talamanca range is found a depression about 20 
miles broad, from 9° 40' to north latitude, and a little less than 5000 feet 
above sea-level at the water-parting. To the eastward, through this gap, and in 
a broad and deeply eroded valley, runs the tumultuous river Reventazon, and to 
the westward the Bio Grande de Pirris. Bounding the depression on the south 
the Chirripo Grande mountain mass sends off two immense flanking counterforts 
one east to the Atlantic shore, and one west to the Pacific coast. A part of the 
latter, lying between San Marcos and Santa Maria, is, for a length of about G miles 
known as the Dota ridge. This entire, lofty, transverse, and precipitous barrier 
almost forbids communication between the northern and .southern halves of the 
republic, and must at all times have had a marked influence on the movement of 
races in this part of Central America. 

Both the northern and Talamanca sections present lines of mountain masses, 
instead of ranges of sierrated crests like many Andean chains of South America. 
Those of the Talamanca iwtiou are Rovalo,2150 metres (7050 feet) elevation above 
the sea; Pico Blanco, 2014 metres (05GO feet); Chirripo Grande, 3500 metres 
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(11,480 feet) ; and Buena Vista, 3299 metres (10,820 feet), the last two forming a 
part of the same mass. Those of the north-west are Turialha, 3358 metres (11,000 
feet), Irazii, 3414 metres (11,200 feet) (both volcanoes belonging to the same mass) ; 
Barba, 2846 metres (9335 feet), and Poas, 2644 metres (8675 feet) (volcanoes both of 
the same basaltic mass) ; and thence the irregular, broad, and volcano-dotted chain, 
about 60 geographical miles long, which extends north-west, gradually breaking 
down to the river Sapoa boundary of Nicaragua. In this short distance of 60 
miles are found the Cerro de la Vieja, 2075 metres (6508 feet) ; Monte Muerto, 2255 
metres (8000 feet) ; the beautiful volcano Tenorio, 2042 metres (6800 feet) ; the 
volcano Miravalles, 1423 metres (4665 feet) ; the volcano Eincon, 1371 metres (4498 
feet) ; and the volcano Orosi, 1583 metres (5195 feet). These mountains, so far as 
they have been examined, are found to he of eruptive origin, basalts and trachites pre- 
dominating ; hut extensive sedimentary rock formations are found upon their slopes, 
as well as vast, loose deposits composed of boulders, clay, earth, and volcanic material. 

The number of peaks of volcanic origin south of the Reventazon valley is 
small, hut the Dota ridge shows a double volcanic crater. The Pico Blanco is not 
volcanic. There are no signs of recent volcanic activity in the Talamanca range, 
but the volcanic section from the Reventazon north-west, at certain points, gives 
signs of life. Turialha still smokes, Irazu simply slumbers, .and its crater clearly 
indicates that the volcano is not extinct. This is also proven by the constant 
seismetic disturbances to which the cities of Cartago and San Jose are subject. 
The crater of Poas is barely dormant, and Pittier believes that it took part with 
Irazu in the series of thirty-seven earthquakes at San Jose from February 25, 1888, 
to January 1, 1889, with eighteen more to February, 1889 — the principal, December 
30, 1888, being very destructive to the city. All these shocks were undulatory. 

Only Irazu appears to have ejected compact lavas, but at a remote period. 
Turialha had a famous eruption of sand and ashes in 1864. Its heaviest eruptive 
fragments have fallen to the west, and Seebach classifies them as andecite. Its 
eruption of August 17, of the latter year, lasted to March, 1865. The one of 
February 1, 1866, accompanied by heavy earthquakes, sent its ashes to Puntarenas. 
In 1723 there was a grand eruption of Irazii; and from that date to 1851 there 
were seven very violent ones, the last, as well as one of 1841, almost completely 
destroying Cartago. 

The peninsula of Nicoya, forming a part of the province of Guanacaste, is 
partly elevated plain and partly hills and low mountain ridges, seldom attaining 
a greater elevation than 1500 feet. It is densely forested, and has not, so far as 
I know, been explored by any scientific traveller. 

The few geologists who have visited Costa Rica agree that its orographic 
system, including even as far north as the isthmus of Tehuantepec, greatly differs 
in character, and is of a more recent age than the cordillera of the Andes or the 
mountain ranges of Mexico and Western North America, and should not be classed 
as a continuation of them. Pittier holds strongly to this opinion. But this view 
should be accepted with caution, for there are evidences tending to controvert it, 
notably the Aguacate and Avengares, low mountains and hills which lie along the 
north-n estern slope of the volcanic range of Costa Rica, and extend far to the north- 
west from the valley of San Jose. These present abundant evidences of being of 
the oldest geologic formations. Any accurate geologic study is, of course, rendered 
difficult by the dense tropical vegetation which covers almost the entire country. 

In weighing existing data, there seems no doubt that Costa Rica once formed 
part of a vast archipelago extending from Panama to Tehuantepec. The divide 
between the two oceans at Panama is 286 feet above sea-level, and the narrow 
strip of land separating Lake Nicaragua from the Pacific is only about 150 feet 
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elevation. This is the lowest inter-oceanic depression of the western continent, 
between the Arctic ocean and the Straits of Magellan. It is clear that the 
Caribbean sea once connected with the Pacific ocean through the valley of the 
river Reventazon, up which the Costa Rica railway now climbs to reach Cartago 
and San Jose. At its Las Lomas station, about 700 feet altitude above the sea, 
in the Bonilla-cliffs cutting, are found fossil sharks’ teeth (one I have is 2j inches 
long), compact masses of sea-shells, fo.ssil fish, and petrified wood full of borings 
of the Teredo navalis. At an elevation of 2500 feet, large deposits of compact 
shell limestone, out of which lime is made, are also found. Blocks were cut from 
it to build bridge abutments. 

Bishop Thiel brought from the lower course of the Rio Frio fragments of a 
great vertebrated fossil; and I have just learned that, a few months ago, the work- 
men, cutting down a small hill at Port Limon, found the skeleton of some huge 
fossil animal, which was sent to Germany. All these discoveries are, no doubt, 
proofs of extensive sedimentary deposits. Gabb says that “ more than half the 
area of Talamanca is covered largely by ancient sedimentary rocks, highly meta- 
morphic, while the coast is revetted with small portions of rocks even more recent.” 
Oersted found fossiliferous caps in Escazu and New Cartago. 

A greater ancient strait than the one previously mentioned must have existed 
across the valley of the San Juan river and Lake Nicaragua, the waves of its south- 
western shore washing the base of the volcanic sierras which stretch from Turialba 
to the extreme north-western frontier of Costa Rica. I was deeply impressed with 
the truth of this as I stood upon the summit of a northern spur of Irazu and saw, 
spread out below me, the densely forested valley of the Rio San Juan. Although 
the mountain range behind me had evidently been uplifted, and numerous 
volcanoes had piled their debris high above the general level, to these were due 
in part the vast inclined plain before me, which, with a very low ridge that pushes 
northward between the rivers Frio and San Carlos, form the dam which holds 
Lake Nicaragua in its present place at a mean elevation of lOG feet above the sea. 
The amount of detritus which is yearly torn from the mountain slopes and 
launched into the valley of the San Juan, by almost numberless torrential streams, 
is enormous. The boulders are left near the base of the foothills, the gravel a few 
miles lower down, and then the rivers, having tamed their violence, drop their 
muddy wealth along the rest of their course, to make the plain one of the richest 
in the world. 

On the whole, the mountain ranges and masses of Costa Rica lie nearer the 
Pacific coast than the Atlantic; but when they were first uplifted, such probably 
was not the case. The Pacific slope is still bold to the water’s edge, margined 
almost throughout by headlands and lofty hills, and offers fewer evidences of the 
extensive denudation and erosion so characteristic of the Atlantic side ; for here it 
is that the mountains present their bold front to the north-east trade winds and 
say, “Thus far shalt thou go and no further.” I know of no mountain barrier 
from Cape Horn to British Colombia, on either side the continent, not even the 
eastern Andean slopes of Ecuador, Peru, and Bolivia, against which the rain-laden 
winds wage such ceaseless and relentless warfare. I rode from San Jose across 
the pass, 1500 metres (4020 feet) above sea-level, between Irazu and Barba, nearly 
to Carillo. The rids to the summit was easy; but rarely in the South American 
Andes have I seen such perpendicular, dark, and profound gorges as I found carved 
out by the storms on the northern slope of Irazii. 

Coasts axd Rivees. — Under the conditions above stated, it might be supposed 
that the ocean soundings on the Pacific coast would be much deeper than on the 
Caribbean, but such is not the case ; a 150-fathom contour-line along the former 
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averages a greater distance from the shore than along the latter. This is probably 
due to the great counter-current which, from the northward, scours the entire 
Caribbean coast of Costa Rica. There is a notable difference between the outlines 
of the two coasts — the eastern is regular and slightly concave to the south-west, 
while the western is indented with large and small bays and gulfs, several of them 
of great commercial value. The most northern of these, Salinas bay, belonging 
part to Nicaragua and part to Costa Rica, is a spacious, deep-water harbour, over- 
looked by the volcanic peak of Orosi. It is only 20 miles from Lake Nicaragua via 
the river Sapoa, which empties into the lake, and was for centuries held to be 
the best route to the Pacific for the projected ship canal ; but the long intervening 
height of land was found to present greater obstacles than the shorter cutting 
adopted between the lake and Brito, although the latter, as a terminus, is infinitely 
inferior to Salinas bay. Secate point separates this from Elena bay, containing the 
excellent, deep, land-locked Port Elena and the inferior one of Juanilla. On the 
south, a hilly, broad, irregular peninsula pushes seaward about 15 miles, and 
terminates at Cape Elena. Continuing south, we come to Port Culebra, probably 
the finest harbour on the west coast of America between San Francisco and Cape 
Horn, and destined to become the principal west-coast port of Costa Rica. It opens 
to the south-west, between Punta Mala on the north and Punta Cacique on the 
south. It is one mile wide, with a depth of 18 fathoms, the water gradually 
shoaling to the head of the harbour to 5 or 6 fathoms within a mile of the shore, 
and anchorage in mud and sand anywhere. It is surrounded by mountain spurs 
and plateau-topped hills. Several little bays scollop its margin. From one of 
them, called Bahia Panama, the shore rises gradually inland, and offers access to 
the province of Guanacaste. The only signs of man, in the whole circumference of 
this magnificent harbour, are three or four wretched cabins. 

South of Cacique point lies Cocos bay, practically a slightly sheltered roadstead 
with anchorage for perhaps a dozen ships, which in winter may be thrown on the 
shore by the violent west and south-west gales. The horns of this crescent-shaped, 
mountain-encircled bay are lofty headlands about li mile apart. A cart-road, 
much used for the exportation of cedar and other woods from the interior, 
terminates on its eastern shore, but the difficult traffic over the road promises to 
soon cease. The crenellated coast-line south of Cocos bay, bordered by mountains 
and lofty hills, and cut into gorges by small and imj>etuous watercourses, presents 
no harbour of importance as far as Cape Blanco, which marks the northern entrance 
to the extensive Gulf of Nicoya. This, penetrating inland 50 miles north-west, is 
a magnificent sheet of water surrounded by grand scenery, rivalling, if not sur- 
passing, that of the Bay of Naples, the Bosphorus, or the harbour of Rio de Janeiro. 
Some twenty islands, large and small, nearly all bold, rocky, and covered with 
vegetation, contribute to its beauty ; while as many small rivers, draining the slopes 
of the Miravalles and Tilaran sierras, and the mountains of the peninsula of 
biicoya, flow into it and diversify the scenery. The principal river, the Tempisque, 
enters at the head of the gulf, and with its numerous small branches irrigates 
much of the province of Guanacaste. All of these streams have bars at their 
mouths, composed generallj' of mud and broken shells, and only a few of them are 
navigable a short distance inland for very small craft. Cape Blanco is .surrounded 
by rocks, and the coast, from there and far up the gulf beyond Ballena bay, throws 
out reefs sometimes a mile from the shore. The latter bay, flanked on both sides 
by bold promontories, lies about the centre of the south-east front of the peninsula 
of Nicoya, and is a deep, well-sheltered harbour, but seldom used except by the 
few coasting craft requisite for the wants of the neighbouring, almost unpopulated 
district. As far north as the island of San Lucas, which is the penal settlement of 
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Costa Rica, the west side of the gulf is full of reefs, rocks, and violent currents, 
and its numerous small hays are only accessible to little craft of a few tons burden, 
except with great danger. From San Lucas to the head of the gulf, the west side 
is also lined with reefs and banks, and has dangerous currents, while the little hays 
are sometimes bordered by swamps and arid wastes stretching far inland. The 
whole eastern part of the peninsula of Nicoya is broken into hills and low 
mountains, wild and rarely cultivated, with a hut or two at intervals, although 
there are to be found many beautiful and fertile valleys. Chiri, at the head of the 
gulf, is the principal island. It produces salt and cattle, but is half abandoned. 

The eastern shore is less beset by obstacles, and small craft coast along it with 
ease, and at high tide penetrate a tew of its many rivers. It rises rapidly a short 
distance inland, but is at times bordered by mangrove swamps. Near the mouth 
of tlie little river Aranjuez, and on a sandspit 3 miles long, stands Puntarenas, the 
only port of entry of Costa Rica on the Pacific coast. From 1814: until recently, it 
did nearly the entire foreign trade of the country, which, however, was very little. 
Ocean vessels anchor from 1 to 2 miles off in the roadstead. There is an iron pier 
for loading and discharging barges and small craft. The population of this miser- 
able and fever-infested port is about 2600. 

From Puntarenas southward to the unnavigable river Barranca, there is a broad 
beach, which afterwards rises towards the high escarpment of Caldera, upon which 
it has been proposed to place a powerful battery ; but for what purpose, except to 
fire salutes, is not apparent. The Rio Grande de Tarcoles, which enters the gulf 
south of the Barranca, has a dangerous har ; but, once inside, it may be navigated 
a few miles against a very violent current. Its upper waters irrigate the tableland 
of San Jose, Alajuela, and Heredia, in the neighbourhood of which towns is grown 
nearly the entire coffee crop of Costa Rica. About 4 miles south of the mouth of 
the Rio Grande de Tarcoles is the little reef-encircled roadstead of Tarcoles, sur- 
rounded by rocky hills, and boasting a town of four huts. It is one of the two or 
three points selected as the terminus for a railway from San Jose to the Pacific, 
which the government has just undertaken to build for its own account. South of 
Tarcoles is the useless bay of Herradura, which is the largest on the east side of 
the Gulf of Nicoya. The coast-line here is rocky and precipitous, which is also its 
general character until near Punta Mala or Judas, at the southern entrance of the 
gulf, which is low and surrounded by reefs and rocks. Mount Judas, approximately 
300 feet high, is about a mile from the point. 

In the Gulf of Nicoya summer is the dry season, and is from November to May. 
The heat, although very severe, is tempered by the winds of the gulf ; but in winter 
— May to November — the air is saturated with moisture and is difficult to breathe, 
and the heat is at times almost intolerable. Puntarenas is one of the places where 
rain is most frequent, but its duration is short. In September it rains occasion- 
ally for entire days. The west side of the gulf has the least rainfall. Nearly all 
the gales are from the east, east-south-east or east-north-east ; hut, after spendintr 
their force on the east side of the gulf, they drive to the west, where they meet a 
counter-current of air which prevents their reaching the coast of Nicoya. The gulf 
is full of currents and eddies running from 1 to 3j miles per hour, and is subject 
to severe squalls, which, from the north-west, rush down from the .sierras.* 

From point Judas, low and covered with mangrove swamps, the coast trends 
south-ea-t to point Llorena in a long, irregular curve, concave to the south-west, 
for a distance of about 100 marine miles, measu-ed along the shore-line, which, at 

* I ara indebted to Fradiu for much of my information regarding the Gulf of 
Nicoya. The report of his exploration of it, which he made to the Costa Rica govern- 
ment, is interesting and valuable. 
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times low and sandy, is dominated by lofty hills, cut at intervals by short, impetuous 
streams and a few estuaries ; but, within this curve, for a distance of 18 miles, between 
the mouth of the river Naranjo and Dominical point, the sand beach is broken by 
numerous little rivers, not accessible even to boats. The only safe anchorage in 
this 100-mile stretch is Urita bay, behind a rocky reef ; but there is no useful com- 
munication with the interior even here. From the precipitous headland called Punta 
Llorena to Burica point, the southern limit of Costa Rica, the coast is abrupt, soon 
rising inland into ridges and peaks from 300 to 700 metres (985 to 2300 feet) 
elevation above the sea. These give birth to a few short, turbulent streams. About 
halfway between these two points, the great Golfo Dulce, having a mean width 
of 6 miles, penetrates inland, north-west, about 28 miles. It has an average depth 
of 100 fathoms. It was discovered in 1516 by Gaspar Espinosa, who named it the 
Gulf of Osa. Cape Matapalo, which marks its western entrance, is steep and forest- 
covered ; but Banco point, opposite to it, is low. At the head of the gulf is found 
the little bay of Rincon. From here to the Esquinas river, at the north-east angle 
of the golf, the shore is hilly, and thence to the harbour of Golfito, which is sur- 
rounded by high hills, the country rises rapidly inland ; but between Golfito and 
the entrance to the gulf it is lower and less broken, and thence to Platanas point 
and Burica point (the former rising abruptly to a height of 2300 feet) the coast is 
bold, the country descending gradually from the north-east. From Point Llarena 
to Point Burica the coast is wild and almost uninhabited. Even the Golfo Dulce 
has but a few hundred half-breeds as the sole occupants of its shores. The penin- 
sula would, like that of Nicoya, be an interesting study for an explorer, but the 
name of its sierras, “ Salsipuedes,” is not inviting. It might be of importance to 
Costa Rica if her government were to have the district between the head of the 
Golfo Dulce and the rich, secluded valley of the Rio Grande de Terraba explored, 
with the hope of finding a feasible outlet to the sea for the wealth of that beautiful 
region. The efforts which have been made to open a transitable road to it from the 
north, ever since the time of the Spanish conquest, have proven futile. 

There are but two rivers of moment in the long coast-line from the Gulf of 
Nicoya to the Golfo Dulce, the Rio Grande de Pirris, and the Rio Grande de 
Terraba. The headwaters of the former, described by von Frantzius, run in deep 
milones, with steep sides almost bare of vegetation, until the region of Guatil is 
reached, when dense forests are encountered. The surrounding sierras are formed 
of diorite rocks, but in the mass of Iscazii a nucleus of sienite is found. On the 
southern side of the ridge, separating the Tarcoles from the Pirris, Miocene, cal- 
careous deposits are met, covered by a sandstone formation, near which there are 
veins of lignite. The lower valley of the Pirris presents a cap of red clay, which 
is unable to absorb the rains, and, as the waters do not readily drain off, they 
become stagnant, and make the district baneful to man. 

The valley of the Rio Grande de Terraba, a large part of which was explored 
and mapped by Prof. Pittier in 1891, was previously a terra incognita. Leaving San 
J os4 he reached the densely wooded crest of Mount Tablazo, 1826 metres (5990 feet) 
above the sea. Like the neighbouring Carpentera ridge, he found it of sedimentary 
formation, Jurassic, or perhaps inferior Cretaceous, showing everywhere a well- 
characterized stratification of more or less silicious limestone, containing at times 
great quantities of petrified mollusks (Pecten, Ostrea, etc.). He also noted many 
evidences of glacial action. Crossing the Alumbre valley, where traces of coal are 
found, and the bridge of the Rio Candelaria, 1215 metres altitude (4086 feet), and 
again ascending to 1548 metres (5080 feet), the torrent of Tarrazu is reached. Thence 
through beautiful woods, mostly of oak, the track mounts to the Alto del Abejonal, 
1900 metres (6234 feet), probably the northern terminus of the ].mramoa which are 
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characteristic of Colombia ami all the Andean tablelands. It then descends to the 
Parrita Grande, 1340 metres (4390 feet), the most southern aflluent of the Rio 
Grande de Pirris. Ascendins the Pirrita, and climbing over a very broken country 
to the divide, 2933 metres (9620 feet), which separates it and the Rio Macho water- 
shed of the Reventazon from the Rio Naranja, Pittier found en route three species 
of oak, as well as conifers, and says, “ No doubt these are scattered all along the 
cordillera from Orosi to the frontier of Colombia.” Following the divide, 3299 
metres (10,320 feet), through the woods south-ea.st, “by an abominable, infernal 
track full of numberless mud-holes and tangled roots,” a point, 3022 metres (9915 
feet), is reached on the Sierra de Buena Vista. “ It is not strange that this road is 
strewn with skeletons. Even men cannot always resist the fatigues of these 
tremendous journeys. Many of them sleep their last sleep on the plain of Qusero, 
or at the Ojo de Agua.” From Buena Vista, ;!299 metres (10,820 feet), three 
of the principal rivers descend, while the Parrita Grande has its source in one of 
the main spurs of the same mountain mass. 

By a quick descent, the “ abominable ” road passes La Muerte, 3132 metres 
(10,274 feet), at the head of the valley of the Rio General, and, continuing along a 
ridge separating two of the tributariesof this stream, reaches the ford and rancho of 
K1 General, 660 metres (2105 feet) elevation. At 2273 metres (7455 feet) the oak 
is still found in the forests. The beautiful and extensive valley which now greets 
the eye is one of the most fertile of Costa Rica, but is occupied by only a few 
families. Formerly it was the home of a large indigenous population. In the 
angle of the rivers Buena Vista and Chirripo exists a vast ancient cemetery, the 
graves of which have been despoiled in search of the many ornaments of gold they 
contained — principally golden eagles. Part of an ancient paved road runs near. 

The track then continues, over a rough and broken alluvial valley, to the hot, 
humid, cattle-raisiog centre called Buenos Ayres, having 25 to 30 ranchos, and 
about 180 population. The grove-dotted lands are of exceeding fertility. Along 
his route Pittier met a troop of white-faced monkeys ; “ one of the females had a 
red passion flower as a decoration in each ear, an early trace of the feminine love 
for ornamentation.” In seventeen hours he crossed twenty-eight torrents. In this 
valley they have gales of frightful violence. The beautiful volcano of Chirripo, 350) 
metres(ll,4s5 feet), the loftiest dome of Costa Rica, overlooks the valley of El General. 
Between the Pico Blanco and the Chiriqui frontier of Colombia, the cordillera of Tala- 
manca is entirely unexplored, and is said to be occupied by a fierce tribe of Indians 
called Rayados, on account of the rectilinear painting with which they cover their 
bodies and faces. From Buenos Ayres to the sleepy and unhealthy town of Terraba, 
274 metres (900 feet), with its 50 to 60 ranchos and 250 population, the district is 
hilly, with occasional meadows interspersed with groves. The great bend of the Rio 
Grande at Terraba is formed almost entirely of a thick bed of red clay, covered with 
a cap of vegetable earth. From Terraba to Boruca (466 metres (1528 feet) eleva- 
tion) IS a scattered group of 65 ranchos — ^about 3.50 inhabitants. In 1850, Captain 
Colombel reported his discovery of the “ Laguna de Sierpe,” 24 miles in circum- 
ference, near the mouth of the Bio Grande. This reported discovery has been much 
disputed ; but Pittier, although he did not visit the spot, collected evidence con- 
firming its existence. The Indian inhabitants of Boruca are called Bruncas are 

dolicocephalic. The men are large, the women short and plump. They are a more 
intelligent and active people than the Tishbi of Terraba. 

This interesting valley of the Bio Grande de Terraba is only accessible, from 
the north, by the route above describeil. A road along the coast would become 
lost in intransitable gorges of the coast range of mountains, which rise from 2i)0 to 
1200 metres (2938 feet) above the sea. The greater part . .f the valley has a privileged 
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elevation for tropical products. Up to 500 metres (1640 feet) it is suitable for 
rice ; from 200 to 1500 (G3o to 4920 feet) it yields the finest beans ; while maize 
grows everywhere luxuriantly. Cacao, tobacco, and sugar-cane give phenomenal 
crops, while coffee finds a congenial soil and altitude to warrant its extensive 
cultivation. The months from Xovember to March, which are the summer of the 
Pacific slope in Talamanca, are those of continuous rains on the Atlantic side, 
where also the dry months — from xApril to September — correspond to the wet 
season on the south-west side of the cordillera. 

The Sax Juan Basin. — Turning to the hydrographic basin of the San Juan 
river and Lake Nicaragua, the north-eastern slope of the Miravalles range is found 
to send off several small streams to the lake. Seiior Moises Rodriguez, member of 
tile Costa Rica boundary-line commission, says, “All the lands on the Costa Rica 
side of the dividing-line with Nicaragua are suitable for the cultivation of tobacco, 
bananas, cereals, and above all for pasturage. The climate in general is hot, but 
agreeable, which, united with the good water found there, gives good health. 
Between Cuajiniquil, miles east of the Rio Sapoa and Tortuga, 6 miles 
further east, are the little streams Lapita, El Cangrejo, Puente de Piedra, La 
Vivora, Guabo, Cenizaro, and Tortuga— the latter, the greatest in volume, being 
about 160 feet wide at its mouth, and navigable for boats. In a further distance 
of 17 miles, going east, are crossed the rivers Zavalos, Canitas, Quesera, Mena, 
Mico, Zapotillo, Quijada, Quijadita, Santa Barbara, Sardinia, Barreal, Cauas, Perrito, 
and, finally, Las Haciendas, which is navigable for small boats. All the land 
drained by this stream is level, the climate cool. On the right bank of the river 
is the town of Las Haciendas, near which are fine cacao plantations. From here 
to San Carlos, at the outlet of Lake Nicaragua, the distance is 64 kilometres, and 
the principal rivers which cross this traject are El Pizote, Papalusco, Guacalito, 
Zapote, Cano Negro, and Rio Frio.” 

The Fiio Frio is of considerable magnitude, and, with its many branches, 
drains a large area of the territory lying on the slopes of the volcanoes of Mira- 
valles and Tenorio. It pours much sedimentary matter into Lake Nicaragua, and 
has thrown an extensive mud-bank across the lake entrance to the San Juan. It 
is a factor which demands attention in the engineering of the projected ship canal. 
The United States commission lately reported that, at a point 5 miles out in 
the lake, they found 10 feet depth of rvater and 8 of mud, and, at 1 mile out, 6 
feet of water and Hi of mud. During the colonial period, the Spaniards, in 
several efforts to explore this river Frio, were driven back by the Guatuso Indians, 
who occupy the greater part of its valley. It was not until 1856 that a small 
expedition penetrated acros.s the country to the Rio Frio from the mouth of the 
river Arenal, a branch of the San Carlos. They reported fertile, hilly slopes in 
Its upper reaches, and beautiful plains for most of the distance as far as its mouth, 
which, in reading an account of the expedition, I doubt if they ever reached. 
1 hey were driven back hastily by the Guatusos. 

The rubber collectors of Nicaragua h.ave, for many years, ascended the Rio 
Frio by canoe, to exploit the forests which abound in that gum, although forbidden 
to do so by law of Costa Rica. They have added to their illicit gains by piratical 
raids on the Guatusos, plundering their settlements, plantations, and simple property, 
murdering the adults and capturing the children, whom they sell in San Carlos, 
Nicaragua, as “ servants,” at $40 to $50 per head. As a result, the Guatusos have 
been torced to retire further up the river to escape, if possible, their pious persecu- 
tors, who excuse themselves by claiming that they capture these inoffensive people 
'■ for the purpose of teaching them the Holy Christian religion.” The tribe is now 
greatly reduce! in numbers. They live in jiahnijues (stockades), and their houses 
No. I. — July, 1897.] f 
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are similar to the maloccas of the Amazon tribes. Each palenque shelters several 
families, who cook their food at separate fires built on the ground. They live 
principally on plantains, yucca, maize, sugar-cane, cacao, game, and fish, the latter 
being abundant in the Bio Frio. They also cultivate and smoke tobacco. Their 
weapons and tools are extremely primitive, the bow and arrow,* stone axes, and 
wooden knives. They make a drink, called cJikha, of roasted green plantains ; but 
also chicha mascada in the manner I have seen it made by the Aymara and Quichua 
Indians among the Andes. The Guatuso country is probably one of the most 
delightful portions of Costa Eica. Every tropical product can be grown there in 
abundance, for the lands are immeasurably rich, and the climate one of the best in 
the tropical belt. The whole region, even through to the Atlantic coast, is filled 
with numerous varieties of cabinet and dye woods, mahogany, and cedar. For 3 or 
4 miles above the mouth of the Bio Frio, the lands are low and swampy ; but 
afterwards the river-banks are mostly well out of water and forest covered. 
Several of the branches of the river can be reached and navigated by canoe from 
Lake Nicaragua, and even a small river steamer can ascend a few miles above the 
lake. 

The San Carlos river joins the San Juan 65 miles from Lake Nicaragua. The 
depth at its mouth, which is obstructed by an island, varies from 8 to 20 feet, 
according to the season. The distance up to its first rapid, El Muelle de San Eafael, 
where there are from 4 to 6 feet of water, is roughly fixed at 62 miles by the curves 
of the river. Small steamers could reach this point from Greytown, at the mouth 
of the San Juan, although with difficulty, as the San Carlos has many snags, and, 
in flood, which sometimes rises to its full height in twenty-four hours, carries a 
great number of trees and much sand, from which movable islands are formed. 
The San Carlos has numerous affluents, which at times have a volume of water 
altogether disproportionate to their length. They descend from the mountain slope 
north of San Eamon, and from the north-western counterforts of the volcano of 
Boas. The principal of them are the Pena Blanca, navigable 8 miles up, and 
the Arenal, a violent stream rising in the Guatuso range, and which is in flood from 
October to January. From the east, about 20 miles before reaching the San Juan, 
the San Carlos receives the river Tres Amigos, which rises in the hills near Poas. 
Small craft can ascend it 12 miles. Should the clever plans of Meuocal for the 
Nicaragua canal be realized, including his bold idea of the Ochoa dam, the upper 
San Juan and the lower San Carlos would become impounded and form an arm of 
Lake Nicaragua, which would flood a large area of Costa Bica, as high up the San 
Carlos as the mouth of the Tres Amigos. The banks of the latter are, for some 
miles up, reported to be low, and in the rainy season much of the neighbouring 
country is flooded, and appears like a lake. The seasons in the San Carlos valley 
are not well defined. Not a week passes without more or less abundant rain, except 
from February to the beginning of May. The district between the San Carlos and 
the Bio Frio is an extensive, forest-covered, undulating plain, with occasional low 
hills. It is watered by numerous little streams, tributaries of the San Juan, the 
Bio Frio, or the San Carlos. In common with the Guatuso country, it is fertile 


* I have noted, in my travels among the Indian tribes of North and South America, 
that their arrows are almost invariably rifled, by a row of feathers developing a spiral 
curve around the lower end. It is the rifling of the projectde instead of the gun, and 
causes the same compensative rotary motion m the air. Did these tribes, separated 
by vast distances, each discover the iiriuciple. or was it tlie invention of a single savage 
brain ? If the latter, it must have come into use by tribal inter-communication 
throughout the New IVorld. 
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and beautiful, and, once penetrated by a railway, should become one of the most 
productiwe sections of Costa Kica. 

The river Sarapiqui, which pays tribute to the San Juan, about 20 miles 
east of the San Carlos, is 600 feet wide at its mouth. It is also one of the im- 
portant rivers of this watershed. Its numerous affluents descend from the sides 
of Poas, Barba, and Irazu. The principal ones are the Toro Amarillo and Sardinal 
entering from the west, while from the east it receives the Eio Sucio, swollen by 
six mountain tributaries, which are thrown off from Irazu and the Cerro Pelon. 
The mouth of the Sarapiqui is unobstructed. The river is navigable for large 
canoes up to the river Puerto Viejo. The margins, as high up as the Sucio, are 
low, but above that stream are more elevated, and the river becomes narrower, 
with occasional rapids. The lauds are extremely fertile. El Muelle Nuevo, the 
head of navigation, is 45 miles from the river San Juan, and 66 miles by the road 
across the mountains to San Jose. The curves of the river are easier than those of 
the San Carlos, hut it is obstructed by snags, while trees on the hanks run their 
roots far into the river. Sometimes there are violent floods, which continue for 
days, and which rise as much as 20 feet in twelve hours. Pradin speaks of a 
freshet which he saw on December 27, 1894, which came down stream with a roar, 
and a wave “4 metres” high, carrying everything before it. In seventeen hours 
he counted 247 large trees being precipitated into the San Juan. The lowest 
stages of water are from February to March, similar to the San Carlos. The 
Toro Amarillo branch courses through beautiful lands, but is navigable only a 
few miles up for canoes. It is said to have a large cataract in its middle course, 
just before it describes a grand curve concave to the east. The Sucio enters the 
Sarapiqui at a point on its right bank about midway between the Sardinal and 
Toro Amarillo. The main river and several of its branches have, as yet, no settled 
bed, and there are numerous evidences of the desolation they have caused in their 
wanderings. The Amarillo branch of the Sucio (not to be confounded with the 
Toro Amarillo), which I forded between Guapiles and Carillo, has made wild work 
over a breadth of from 5 to 6 miles of country, leaving a black, boulder-covered 
track to mark every change of its erratic moods. Where I crossed it, the boulders 
were strewed, for half a mile in width, by hundreds of thousands of tons. No 
wonder, when the river brings its artillery into action, the cannonade may be heard 
for miles, or that it can bombard and grind to fragments any structure the hand of 
man can create. Von Frantzius says, “ A little before the junction of the Sucio 
with the San Jose, it throws off several branches, which afterwards reunite, and direct 
their course to the Atlantic under the name of the Tortuguero, receiving en route 
several other affluents, which rise on the northern slope of the volcano of Turialba.” 
The Sucio is thus much reduced in volume before entering the Sarapiqui. Informa- 
tion relating to this stream and its branches is confused and uncertain, and, like 
much else in Costa Rica, indefinite and delusive. 

The Sarapiqui was explored in 1591 by Captain Francisco Pavon, by order of 
the Licenciado Velazquez Ramirez, and in 1640 Fernando de Siboja descended it 
from the side of Barba. It was then called the San Jose. Between 1819 and 1827, 
four efforts were made to open a route to the river San Juan from Heredia and 
Alajuela via the Desengano pass (lying between Barba and Poas) and the river 
Sarapiqui. The government, wordily anxious to find an outlet to the Atlantic for 
the products of Costa Rica, then almost entirely forced to reach the European 
markets by a voyage around Cape Horn, mildly fostered the explorations. In 1828, 
eighteen mule-loads of tobacco were transported from Alajuela to the Atlantic by 
the rivers Sarapiqui and San Juan. The route afterwards, up to 1835, seemed to 
be forgotten, but was then improved a little, and used from 1836 to 1851, and 
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perhaps to 1855, as a mail route for correspondence with Europe and for travellers, 
hut was always unserviceable except for a very limited traiEc. When the Panama 
railway was opened in 1855, the Sarapiqui route returned to its virgin solitude. 

From the Sarapiqui to the river Colorado outlet of the San Juan, the banks of 
the latter, in Costa Rica, are but slightly elevated, and from 50 to 1200 feet 
inland the lands are low and swampy, but occasionally a hill is found from 15 to 
18 feet high. 

The San Juan river, for a i)art of its length, forms the boundary between 
Costa Rica and Nicaragua. From Lake Nicaragua to Castillo (37 miles), the only 
obstacle to navigation at all seasons for large steamboats is tbe Torre rapids, 75 
feet long, and 27 miles from the lake. They have but 3 feet of water on them 
when the river is high. At Castillo, where the river is 80 feet wide, there are two 
rapids, 500 feet long each, in a distance of 1000 feet, with a total fall of 9 to 12 feet, 
the intermediate connecting channel being deep. There is but little current between 
the lake and Castillo, except at the Torre rapids. Five miles below Castillo there 
is a rocky bank projecting into the river, covered with 4 feet of water in rainy 
seasons ; but in exceptionally dry ones, which are noted to take place every seven 
years, nearly the whole bank is exposed. About halfway down stream, between 
<Jastillo Viejo and the mouth of the river San Carlos, are the Machuca rapids (48 
miles from the lake) — the upper one is called the Diamante, and the lower one the 
Machuca ; each is about 300 feet in length. They obstruct navigation for about 
li mile. At high river they are covered by from 4 to 7 feet of water, which has 
a current of about 4 miles per hour, and only the ripples indicate that there are rocks 
underneath. Below the Machuca rapids, the river is broad and deep as far as the 
junction with its Colorado outlet, about 17 miles from the sea. Here it turns about 
nine-tenths of its volume of water into the Colorado. This is navigable for river 
steamers at all seasons, but has a dangerous bar at its mouth, where the sea breaks 
heavily, and on which there are 8 to 9 feet of water. 

From the Colorado junction to Greytown, about 20 miles distance, the San Juan 
averages about 300 feet width for the first 16 miles, and 100 feet for the remaining 
4, with a depth at high water of 6 to 8 feet. When the season is very dry, and 
but 2 to 3 feet of water on the Greytown bar, lighters take cargo from the ships 
anchored off Greytown, go down the coast to the Colorado, cross its dangerous bar, 
and transfer their freight to the small river steamers which ascend to Lake 
Nicaragua. The United States commission of engineers estimate the minimum 
<lischarge of the lake at 11,390 cubic feet per second, and the maximum at 18,059 
feet, and the tiood discharge of the San Juan, below the mouth of the San Carlos, 
at 125,000 cubic feet per second. Levy gives the San Juan at the mouth of the 
Sarapicjui a tiow of 17,500 cubic metres per minute in the dry season, and 53,000 
in the wet. 

Montero Barrantes says, “ The Colorado forms several islands in its course. 
It has as an affluent the river Chirripd, and forms the carios (natural canals) of 
<Jerros de Colorado, Bravo, Pereira, and Chirripo Chiquito. It has an excellent 
anchorage near its mouth. The river itself forms several lagoons, which com- 
municate with each other by cauios perfectly navigable. The principal of these is 
the Agua Dulce, a short distance from the sea. It is 11 miles long, about 800 feet 
V ide, and from 30 to 40 feet deep. Passing from the difficult Cano de la Palma, in 
the midst of swamps, the Caiio de Tortuguero is reached, the entrance to which 
from the sea is called Cuatro Esquinas. It is approximately 38 miles long, about 
ICOO feet in width, with a depth of from 50 to 60 feet. The rivers Palacio and 
l^enetencia, navigable for boats, empty into this cftuo. The river Tortguero, which 
gives its name to the plains watered by its affluents, is formed from several of 
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these, known as caftos — such as the Cano Desenredo, Cano Agua Pria, and Cano do 
las Lomas. The Cano de Tortuguero communicates with the Parismina through 
those called California and Francisco Maria Soto, also navigable. The margins of 
the Parismina are swampy. It has as affluents, the Guasimo, Camaron, Dos 
NovUlos, and the Destierro.” 

The district drained by the Tortuguero, in its lower course, is but little raised 
above the ocean, and probably in flood-time the river connects by several catios 
with the Chirripo and with the delta of the Colorado, as well as with the lagoon 
of Zaiman lying south of the Colorado. Its numerous upper waters are a part of 
the northern drainage of Irazu and Turialba. 

The whole river system lying between the Sarapiqui and the Caribbean sea is a 
tangled web of uncertainty, and, like the entire northern watershed of Costa Eica, is 
likely to remain so, although sadly requiring proper exploration. I marvel that no 
examination of even the western part of this watershed has been made by any one 
of the several corps of engineers who have from time to time been detailed by the 
United States government or the canal companies to make the plans and estimate 
the cost of the projected Nicaragua canal. It might be supposed that the untamable 
rivers which descend from Barba, Poas, and the Miravalles range of mountains are 
factors of engineering importance, the thorough study of which it is dangerous to 
neglect, not only in relation to the design of the canal works, but their subsequent 
maintenance. It may be that existing difficulties have not invited their explora- 
tion ; and in truth this is no easy task, except so far as they may, for a few miles, 
oft'er facilities for canoe navigation. What it is to dive into the jungle lying in 
the plain at the northern base of Irazu, is best shown by a leaf from my personal 
experience in the month of June: My party consisted of six, besides myself. We 
were well mounted on excellent mules and horses. At 5.45 a.m. wo rode north 
from Guapiles, for a mile and a half through the potreros, and then plunged 
suddenly into the dense forests lying between the “Twin” rivers, the Guapiles. 
It was a tangled mass of trees, vines, undergrowth, creepers, thorn-bushes, and 
fallen trees — a mixture of every imaginable obstacle in the shape of vegetation, 
and frequently so impenetrable that we were obliged to halt, to cut our way with 
machetes, that we might find a so-called pathway, w'hich we sought to follow, but 
frequently lost. For miles we forced our way onward, sometimes crossing rivulets 
and mudholes, and one swamp through which our beasts floundered to the saddles, 
and where, to prevent them from disappearing, we had to dismount and also 
flounder through the black mud. Here we lost our way, and for half an hour had 
to cut a track westward to one of the Guapiles rivers, which is from 3 to 4 feet 
deep. Into this we plunged, and followed the middle of it down stream for about 
half a mile, when we again took to the forest on the bank, found the path, and, 
continuing for about 6 miles through the same unvarying obstacles, struck the 
narrow, rude track which had been cut, north Gl° w'est, by the surveyors of the 
projected Costa Eica northern railway. It was now past nine o’clock. Here it 
commenced to rain, and we put on our waterproofs. Mine was thick rubber, the 
best I could buy in London — “ Especially made for the tropics,” the dealer said. 
The rain went through it as if it were a rag, and for the next seven hours I might 
as well have been under a hydrant. We were now on the west bank of the Western 
Guapiles, a stream 80 feet wide. Further along we found stretches of wild 
plantains. We had to jump many fallen trees. Some of the mudholes were almost 
intransitable. Soon our beasts, from the top of their backs and ears to their teet, 
looked as if they had been painted with black slime, and their riders were almost 
in the same condition. We often crossed small streams with steep banks, so steeji 
sometimes that we had to dismount to let the mules and horses slide down or 
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scramble up, which they did bravely. At length we reached a river about 100 
feet wide, the east bank of which, nearly perpendicular, was 30 feet high, and the 
west bank 12. We could find no break anywhere, and had no tools to cut an 
incline. Finally, we pushed the horses and mules one by one over the edge, 
and they went sliding, tumbling down into the river. We followed, caught 
and mounted them, crossed the rather deep stream, and with great difficulty 
scaled the opposite bank. One horse and rider, however, in trying to gain the 
bank, fell over backwards into the river, and the rider, being underneath, saved 
himself with difficult}'. Pushing onward through the never-ending forest, deluged 
with rain, and fording manj' little streams with treacherous bottoms, we reached 
the river Cano Blanco, 150 feet wide. Here we found two villainous-looking rubber- 
collectors from Nicaragua, who had reached this point by canoe from the San Juan 
river. They had a rude shelter roofed with plaintain leaves, under which was a 
fire for the purpose of drying rubber sap, about a gallon of which was in a small 
hole in the ground near by. We then struck north for about a mile, tracing the 
river to its junction with the “ Florida ” (or Amarillo ?), which in turn, a little 
further north, is said to fiow into the Sucio. ’ 

We breakfasted standing in the mire and rain. The forests afforded no 
food for our animals ; but we gave each of them a couple of pounds of maize we 
had taken with us. They appeared to understand what was required of them, and 
failed not. They worked with a courage and intelligence at times exceeding our 
own. We mounted to return. The rain had turned to a dismal drizzle; the soft 
loamy earth was saturated ; our animals sunk constantly to their fetlocks, some- 
times to their Imees. We wallowed through the slime-holes ; S. frequently tumbled 
into them ; once he went on his back, horse and all, and scrambled out entirely 
plastered. We often had to dismount to help our bogged horses and mules reach 
hard ground. I need not elaborate the experiences of the return journey. We 
arrived at Guapiles again about six o’clock in the evening, all resembling equestrian 
mud statues. 

During the day our course through the forest was along a general elevation of 
300 to 400 feet above sea-level. The land had a gentle drainage incline to the 
north-east. The soil was of matchless fertility. The loam, which is of great 
depth, rests on a sandy clay. The entire deposit is probably mixed with volcanic 
ash, and it perhaps contains a little lime. 

The Sierpe and Parismina rivers flow into the sea south of Tortuguero. The 
former is short, but the Parismina, with its several branches, is a child of Irazu. 
Its lower course is sometimes considered to be a part of the river Eeventazon, 
which, however, has its confluence with the former a few miles from the sea. 

The Reventazon river has carved its way to a profound depth around the south 
and south-eastern bases of Irazu and Turialba, and thence, flanking the latter 
volcano, it turns northward to join the Parismina. It receives many tributaries 
from the northern slopes of the Talamanca range, and almost mingles its head- 
waters with those of the Rio Grande de Tarcoles and the Rio Grande de Pirris 
which flow into the Pacific ocean. Spread to the right and left, through this 
narrow gap between the two seas, and on the line from Port Limon to Puntarenas, 
lies the one streak of civilization that Costa Rica possesses. It contains the mass 
of its population, its trade ports, its capital and principal towns, its coffee lands and 
banana plantations, and its railways. Nearly all the remaining area of the country 
has been drowsily dreaming away the centuries since Columbus first touched its 
shores. 

The Pacuare river, the ancient Suerre, enters the sea about halfway between 
the Reventazon and the Matina. Its water.s, in instead of flowing to the sea, 
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joined the Eeventazon, causing the port of Suerre, which had previously heen 
utilized, to become valueless ; hut in 1651 Governor Salmas closed the two 
channels which deviated its waters, restored the port, built a custom-house, and 
reopened trade with Portohello and Cartagena. 

The Matina river is a short stream entering sea just north of Port Limon, near 
the roadstead of Moin, where up to 1880 ocean craft anchored, and, via the town 
of Matina, situated on this river, carried ou a laborious trafSc with the interior as 
tar as Cartago. The connecting road was a horrible mule-track, 75 miles long, 
which crossed many rapid rivers, great swamps, and much broken mountain 
country. This route was also used in the colonial period, especially at a time when 
piracy flourished in the West Indies. The freebooters frequently attacked and 
sacked Matina, although what they could find in such a wretched place it is 
difficult to understand. The river Matina is navigable for small steam-craft up tu 
the point where it receives its principal affluents, the Chirripo, Barbilla, and Zeut, 
which are also all navigable for short distances by canoe. It yearly overflows its 
lower valley, generally in December or Januarj’, hut sometimes in November, 
February, or March, and deposits an inch or two of exceedingly fertile mud. The 
finest banana estates in the world exist in its valley, especially along the Zent 
branch. 

The entire coast-line from tlie river Colorado to the Matina is separated from 
the Caribbean sea by a continuous narrow sandbank, between which and the 
mainland is an estuary, said to be navigable the whole distance by boats. The 
intermediate rivers which I have mentioned pour into this narrow estuary, drive 
their currents across it, cut through the sandbank, and enter the sea. Sometimes 
a violent gale closes one of the openings, which are all shallow; hut the river again 
forces its way through the obstruction to its ocean exit. This whole coast, 65 
miles, is forbidding and dangerous, and has but little depth of water within a mile 
of the shore, upon which a monotonous, heavy surf breaks during the entire year. 
It is only frequented by the “ turtle” fishermen from April until August, who, at 
times forced to land, find their way to the Rio San Juan through the intricate 
system of rivers and canos I have described. 

Port Limon, in lat. 10° N., and long. 83° 3’ = 13° W. from Greenwich, is 
the only port of entry of Costa Rica on the coast of the Caribbean sea. The first 
house was built there in 1871, but many cabins were erected there the following 
year to shelter the negro labourers who commenced the construction of the Costa 
Rica railway. Two thousand white workmen were then introduced from New 
Orleans, all but about twenty-five of whom died before the railway was completed 
to Matina. Its first 20 miles cost the lives of 3500 men — a record worse than that 
of Panama. The port fronts to the south, and the little peninsula on which Limon 
IS situated is surrounded by a narrow coral reef, upon which, at low water, the 
abundant animalculEe putrify and produce typhoid fevers, while the swamps hack 
of the town are fertile sources of malarial fevers. The site, which now has perhaps 
o500 to 4000 population, is being raised with earth about 4 feet, and drained ; and 
a sea-wall is being built along the low-water line of the reef and fiUed in behind 
to the general level. The health of the place is already much improved, and it 
promises to become one of the healthiest ports on the Caribbean sea. A wooden 
pier !i30 feet long, badly located, and penetrating the bay in the wrong direction, 
accommodates two sea-going ships, one of 21 feet and one of 24 feet draft ; hut an 
iron pier is about to be built to replace it, which will berth four large ships of deep 
draft. A small island, called Uvita, lies immediately east at a distance of 3660 
feet from the town. Were a breakwater run out to this island, it would make the 
port first class. Siich a work would, I roughly estimate, cost £1,000,000. 
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The Talamanca coast, Ij’ing south, of Port Limun, has been ably reported upon 
by Prof. Gabb, rvho, in 1873-4:, spent seventeen months in its examination. His 
report describes it as low, flat, and swampy, excepting where it is broken by hills. 
The little river Banana is the first one met with. Its valley supplies large quantities 
of timber, especially cedar logs, which are floated down to a saw-mill at its mouth, 
and sawn into boards. Next comes the Estrella, also a short stream, formerly 
known as the Eio del Norte, which rises among the Dota mountains. Then follows 
the Tiliri river, the mouth of which is in lat. 9^ 34' 14" K. In its lower course 
it is sometimes called the Sixola, and is the largest stream of Costa Piica south of 
Port Limon. It runs along the southern base of the great eastern counterfort of 
the Talamanca range through a spacious, undulating, wooded valley of 100 to 150 
square miles area, having also low grounds which are sometimes dry and at others 
swampy. Its Uren branch rises on the north-east slope of the Pico Blanco, the 
view from the summit of which is said to be “ incomparably more extensive ” than 
that from the crest of Irazu. The Teliri is navigable for light draft steamers for 
15 miles up ; but from the Uren to Gule there are twenty-six rapids and numerous 
snags. Boats carrying half a ton of goods ascend to Sapurio, 1 J miles up the Uren. 
The river Tilorio or Changuinola, south of the Sixola, makes its riotous way to 
the sea from the Talamanca range of mountains. Along its lower margins the mud 
flats extend for a great width, and from its mouth, towards the north-west, cover 
the region which surrounds the lagoon of Sansan up the rivers Zhorquin and Tiliri. 
Behind the muddy zone, the lands rise rapidly into hills, which in a few miles 
reach an altitude of several thousand feet, and at times mingle with the principal 
cordillera. Along the entire sea margin of Talamanca runs a narrow sand-belt of 
firm land, at times not 100 feet wide, and then again a quarter of a mile. At 
Limon, Cohuita (lat. 9° 40' N., and long. 82’ 51' 10" W.), and Puerto Viejo, hills, 
connected by spurs with the more elevated country of the interior, extend to the 
coast ; and among them, and in the plains, varying from 1 to 5 miles inland, are 
found forest-covered swamps transitable in the dry season, but in the wet one 
entirely covered with not less than 10 feet of water. Parallel to the coast margin 
are long, narrow, deep lagoon.s, filled with half-stagnant water from the mud-banks, 
and separated from the sea by the narrow sand-belt above mentioned. These 
lagoons usually flow into the rivers that descend from the mountains. Between 
the Tiliri and Tilorio is the crooked, narrow, and deep estuary called the Laguna 
de Sansan, an ancient affluent of the Tilorio, full of sharks, alligators, and fish. It 
receives a little stream called the Dalni, which drains an impmssable swamp. The 
Talamanca mountains have narrow crests, and are very precipitous on the Atlantic 
side. 

South-east of and near the Tilorio is the Boca del lhago, one of the entrauce.- 
to Almirante bay. I doubt if Colombia will acknowledge the frontier of Costa Pica 
to extend further than this, however righteous the claim of the latter may be to 
the entire magnificent hay of Alburima or Chiriqui; for Colombia, from neglect of 
her neighbour, has occupied the ground, and now exports from the Boca del Toro 
2,000,000 bunches of banan.is yearly to the United State.s. I feel sure that this 
bay, which includes that of Almirante, and is 50 miles long and 90 wide, and is 
said to contain 394 islands, large and small, is lust to Costa Pdca. 

During the Spanish rule, after 1540, several efforts were made to “ piaoify ” the 
tribes of Talamanca and colonize their country. In 1040 the Indians destroyed 
the capital, Santiago de Talamanca. Since then, the province has relapsed into its 
primitive, barbarous condition. Its population now numbers about 2500 miserable 
Indians, with a sprinkling of Spanish blood. It is notable that the Ducado de 
Veragua,on the southern border of Talamanca, which was selected and conferred on 



COSTA RICA. 


73 


the family of Columbus, as the most beautiful of all of his discoveries, remains to- 
day almost as wild, unpopulated, and unknown as when he landed on its shores. 

Cocos island, lying in the Pacific ocean about 266 miles to the south-west of 
the Golfo Dulce, in lat. 5° 32' 57" N., and long. 86° 58' 25" W. of Greenwich, is a 
possession of Costa Rica. Captain R. McCartney Passmore, a highly inteUigent 
and zealous English ex-naval officer in the employ of Costa Rica, but who has 
recently fallen a victim to the fevers of Puntarenas, made a report upon his survey 
of Cocos in 1895. He found that its outlines had never been accurately delineated. 
The highest point of the island is 2250 feet above the sea. Prom this altitude the 
land gradually descends to a bold, steep coast, along which there are many irregu- 
larities and rocks. The interior is broken into numerous fertile valleys, but there 
is probably not a square kilometre of level ground on the island. Chatham bay, 
which is the best, has anchorage for half a dozen large ships, and there is abundant 
wood and excellent potable water. The anchorage is bad, and the surf-beaten shore 
makes landing difficult, especially at high tide. Wafer bay, which is separated 
from it by a ridge 700 feet high, has anchorage in 25 fathoms of water. A heavy 
surf also beats around the rocky margin of this bay. A danger, not noted in the 
Admiralty charts, exists to the west of Cape Dampier. It is a small rock, only 
visible at low tide, and around it the water is very deep. 'The rock, being in the 
track of vessels passing to the west of the islands, constitutes a real danger, 
especially during the night. Captain Passmore found numerous bogs and wood and 
water everywhere around the island, but believes that the interior has never been 
explored. There are signs of mineral wealth, and it is reported that gold has been 
found. The island had ten colonists in 1894, part of the emigrants sent there 
under a contract with the Costa Rica government to establish an agricultural 
colony. It is, however, suspected that the real object of the empresario is to hunt 
for immense treasures in gold bars, said to have been buried in three separate 
parcels in as many localities by the pirate Benito, or, according to another story, 
by the captain of an English brig, to whom the treasure was entrusted in Peru 
during the war of Independence, and who fled wit!) it to the island. 

Mixebal Wealth of Costa Rica. — In the province of Alajuela, a little to the 
north of the cart-road which runs from San Jose to Puntarenas, is Monte Aguacate, 
part of a low mountain range which extends far to the north-west, and not very dis- 
tant from the Gulf of Nicoya. In general it is of metamorphic formation, principally 
of diorite and porphyry. Here, in a good climate, at about 2000 feet elevation, are 
found many auriferous veins of great richness. They are of quartz mixed with 
decomposed, feldspathic rocks, and have given bonanzas of from $60 to $37,500 
gold per ton. The presence of gold in Monte Aguacate was first noted by a Spanish 
bishop, Garcia, whose episcopal residence was in Nicaragua, but who, on a visit to 
Costa Rica, the least important province of his diocese, called the attention of his 
escort to the auriferous appearance of the rocks of the above-named mountain. It 
resulted in the opening of a mine called Guapinol, which, in one homnza, gave 
81,000,000. Later, several other mines were worked, from one of which, Los 
Castros, $2,000,000 were taken in a few years. It is estimated, from the best data 
obtainable, that about £1,000,000 sterling have been taken from Monte Aguacate. 
Several of its veins are from 6 to 7 feet wide, but that called the Quebrada Honda 
is 16 feet wide. Most of the ore is of high grade and of a refractory character. It 
is probable that it is rich in sulphurets, and carries considerable copper. The mines 
were worked in the rudest, primitive manner, and onl}’ a smalt percentage of the 
gold was saved. At present they are not worked. 

It is probable that the whole south-western slope of the Guatusos and Mira- 
valles range of mountains is auriferous, the few reports of scientific examinations 
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made of it tell us of numerous, strong veins, miles in length, of great width, assay- 
ing 8 dwts. and upwards on the surface outcroppings, and offering exceptional 
facilities for easy working. The rooks in the north-west extension of this district 
consist principally of feldspar, porphyry, basalt, and dolorite. The gold veins, 
which nearly all run north-east and south-west, are encased mostly in feldspar, 
sometimes in porphyry, and occasionally in hasalt. They consist in great part of 
crystalline quartz, and are from 2 to 40 feet wide. In the Ahengares district some 
good prospecting work has been done on the “ Tres Amigos ” property (1600 feet 
above sea-level), and numerous powerful veins have been discovered. The 
“ Tres Hermanns ” mine, near by, has a rich vein 17 feet thick, which has been 
followed for 3 miles. The surrounding country is believed to be of ancient rocks 
undisturbed by volcanic action, but it is covered by dense forests and vegetation, 
making exploration difficult. It is not improbable that, were it carefully ex- 
amined, it would be found to be one of the richest auriferous regions in the world. 

IsTEKNAL CoMMUXiCATioss. — Costa Eica is very deficient in these. About sixty 
years ago a fairly good cart-road was opened from Cartago to Puntarenas, via San 
.Jose. Over this, nearly the entire export and import trade of the country passed 
up to 1891, when railway communication was opened to the Atlantic coast. A 
branch of the above cart-road, fairly transitable for a part of the year, runs north- 
west through Guanacaste towards the frontier of Nicaragua. A few other short cart- 
roads have been rudely built for local purposes, and are serviceable during the dry 
season. For the rest, the people are obliged to use mule-tracks, over which no man 
should be condemned to ride during the rainy months. 

The Costa Eica railway main line extends from Port Limon to the capital, San 
Jose, 103 miles, and thence to Alajuela, 14 miles further west. Thirty-nine miles 
from Port Limon, from La Junta, a branch runs north-west to Guapiles, but 
formerly extended a further 8 miles to Carillo. This extension had to be abandoned 
owing to the violence of the floods of the Amarillo and Sucio rivers, which swept 
away the works as fast as they could be built. It was the original intention to 
carry the railway to San Jose by the way of Carillo and the La Palma pass, between 
Irazii and Barba, but the engineering difficulties were insurmountable. A well- 
paved cart-road, 25 miles long, now in part abandoned, was, however, carried over 
the pass at great cost. Almost the entire coffee crop of Costa Eica is now sent by 
railway to Port Limon for shipment to Europe and the United States. 

The government owns a moribund piece of railway, about 14 miles long, running 
east from Puntarenas to Esparta, a town about 700 feet above the sea. Another 
railway, for government account, is projected to connect San Jose with the Pacific 
coast, and the rumour that the work of construction is about to be commenced is 
probably correct, as the President of the Eepublic recently assured me “ that the 
revenues of the State warranted him in setting aside £100,000 per year for the 
purpose.” The length of the line will be about 45 miles across a rough section of 
country. 

An important line of railway is in project from Jimenez, on the Guapiles 
branch of the Costa Eica railway, 56 miles from Port Limon, to the mouth of the 
Eio Frio, near its entrance into Lake Nicaragua. It is to cross the river San Carlos 
near El Muelle, from which point it is propo.sed to extend the line to Culebra bay 
on the Pacific, through a low pass of the Miravalles mountain.s, about 2000 feet 
above sea-level. If built, such a railway would contribute enormously to the 
development of northern Costa Eica. The region traversed by the line is im- 
mensely fertile and healthy. The connection of the Costa Eica railway with 
Lake Nicaragua will give the republic of this name much-needed, easy access to the 
Atlantic ocean for nearly its entire trade. 
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The Climate op Costa Rica, fortunately for man, is well tempered by the winds, 
owing to the narrowness of the country and its exceptional situation between two 
oceans. Northerly winds prevail during the greater part of the year. In I 88 I 1 , 
observations at San Jose gave 13 hours of N. winds, 186 N.N.E., 571 N.E., 227 
E.N.E., 03 E., 58 E.S.E.,25 S.E., 6 S.S.E., S. none, S.S.W. none, 1 S.W., 3 W.S.W., 
4 W., 83 W.K.W., 66 N.W., 13 N.N.W. The west-north-west and north-west are 
only prevalent from May to October inclusive. The climate of the uplands is an 
enervating, monotonous, eternal spring. At San .Josd, the hottest day of the year is 
about 18° C. (65° Fahr.), and the coldest, 16° C. (61° Fahr.). From January to 
April there is not a drop of rain. From May to November it averages about two 
hours of abundant rain daily, generally between one and four o’clock of the after- 
noon, averaging, with great regularity, from 10 to 12 inches per month, and 70 to 
80 inches during the year. Towards the end of June, or early in July, there is a 
short dry period called the Veranillo de San Juan. Through the Desengano and 
Raima passes, the northern rains penetrate a short distance every day, and the 
northern descent of the latter, towards Carillo, is probably the most rainy district 
of all the republic. 

From 1866 to 1880, the rain-gauge kept by Mason at San Jose showed a yearly 
average of 66 inches. At Tres Rios, 4140 feet elevation, 6 miles east of San 
Jose, and at the western foot of the Ochomoga pass, the rain record, for 126 days 
out of ten months, showed 100 inches ; while at San Jose, during the same period 
of ten months, there were 147 rainy days, with a fall of 84 inches. In the month 
of May, Pittier measured 9 inches of rainfall in one and a half hour. 

The rainy season on the Caribbean sea slope of the country does not correspond 
to that of the Pacific ; in fact, there are no continuously dry months, and on the 
northern declivities of the volcanoes of Turialba, Irazu, Barba, and Poas, it rains 
more or less during the entire year. At times there are “ cloud-bursts.” During 
my stay in Costa Rica, one took place, in the month of June, over the valley of the 
river Matina and the lower Reventazon. The former, swollen by the violent down- 
pour, leaped its banks, and went tearing through the forests for a width of 
several miles, sweeping before it that part of the Costa Rica railway which crosses 
its valley. Among the lower hills of the Reventazon the water drove through the 
embankments. The saturated mountain slopes, composed of loose material, tufa, 
gravel, sand, clay, common earth, and boulders, slid in masses across the track. 

Port Limon is said to have a rainfall of 89 inches, but there are no reliable 
records for the east and north of the country. The fall, however, must exceed that 
of Colon, which averages 120 inches. The mean rainfall at Greytown for 1890, 
1891, and 1892, was 267 inches yearly ; while at Rivas, on the Pacific coast of 
Nicaragua, it was 59 inches for the same years. ,The late United States canal 
commission estimated the average rainfall of the lake Nicaragua basin at 80 inches, 
I’^sin of the San Juan river at 150 inches. The daily evaporation of the 
lake they fixed at 0-2 of an inch. 

Some Writers have ventured to classify^ the climate of Costa Rica according to 
of elevation, but this is crude. At times a height of 1500 feet 

. . ^°ond cooler than 3000. In the Santa Clara district, north of Irazu and 

ar a, it is cooler at 500 feet than it is in the valley of the Reventazon river at 
§®^eral, the torrid lands of the country range from the sea to 1500 feet 
a ve it, and up to 400 or 500 feet, until cleared and well drained, abound in 
malarial fevers ; but as high ground is reached, from 1500 to 3000 feet, the fevers 
are of light type, and not dangerous : while from 3000 to 5500 feet, above which 
last altitude there is but scant population, the diseases are those of the temperate 
zone, and are due less to local conditions of soil and climate than to personal 
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neglect. At San Jose, Pittier has observed that, at the change of seasons, when 
the atmosphere is calmest, there is the most illness. Altogether, Costa Pica is the 
healthiest tropical country in the New AVorld. Notwithstanding this, the inhabi- 
tants of the uplands dread a visit to the coast area, and can with great difficulty be 
induced to take service there. While at San Jose, I studied this question carefully. 
There are 7J5 employes on the Costa Eica railway, of whom 62'68 per cent, are 
Jamaica negroes, and 22 per cent. Costa Eicans, the remainder being of various 
nationalities. Practically, all the Costa Eicans are employed at an elevation above 
1500 feet, and all the negroes are below that. These are faithful, willing servants. 
If the lowlands are ever populated and developed, it will probably be by the negro 
race. For this purpose, they are far superior to the white man, and are not so lazy 
in a hot climate. 

It is also notable that only about five to seven per cent, of the 12,600,000 
population of Mexico live in its low, torrid lands, or perhaps a little more than 
the number required to attend to the wants of its foreign trade. 

I have noticed that the Quichuas, the Aymanis, and mixed races on the table- 
lands of South America have an aversion to the lowlamls, however inviting nature 
may be, and cling to the arid rocks and sands from 700fi to 1.5,000 feet above the 
sea. The most fertile soil and luxuriant vegetation, only a mile or two below their 
habitations, are no temptation to them to descend the mountain slopes. Even 
when poverty drives them to accept the high wages paid in the healthy nitrate 
fields of Tarapaca, they hurry back to their mountain homes so soon as they have 
accumulated a little money. It is evident that races of men do not readily consent 
to any marked change in the altitude of their habitat — the lowlander no more than 
the highlander ; for the former cannot easily expainl his chest to the requirements 
of 10,000 feet elevation. 

Nature has not succeeded in alluring European emigrants to settle in Costa 
Eica. All the inducements which have been held out by the Government of that 
Eepublic have proved abortive, and must continue inadequate. The country is 
full of discouragements to the settler, who generally possesses little else than 
“ God’s gifts to the poor — time, faith, and energy.” He cannot, as in the temperate 
zone, grow a crop in one year which will tide him over the next, with a small 
surplus. He is a bold man who will match his one pair of arm> against the forces 
of nature in a malarial, tropical forest. Nor is his moneyless patience equal to 
clearing the land, and waiting several years for a marketable crop, such as coffee 
or cacao. Costa Eica must look for its immigrants to the wonderful fecundity 
of its inhabitants, whose number, now approximating 250,000, would quickly 
double were it not for the terrible percentage of infant mortality ; due not to the 
lack of food, which is everywhere abundant, but to the general neglect of even the 
little knowledge of sanitary law.s which the people apiiear to po.ssess. The best, 
most agreeable, and profitable immigration which the country can have is thus 
nipped in the hud. 

The Flora of Costa Eica, owing to its richness and variety, has attracted much 
attention. In 1888, Dr. Folakowski had succeeded in making an enormous col- 
lection of different species, which he found to be identical with the flora of Colombia, 
and since then many species have been added. Pittier says that the vegetation 
is very similar to that of Nicaragua. The forests abound in rich and valuable 
timber trees, among them mahogany and cedar, and offer a great number of types. 
Probably no equal area of the New World possesses such infinite diversity of floral 
forms. Nature here exhibits herself in her most riotous and prodigal mood, not 
alone in the flora, but the fauna of the country. As regards the latter, there are 
1 25 species of birds now known there — more than twice the number found in all 
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Europe. Many varieties of the parrot family enliven the forests. Sixty-eight 
species of mammifers have been enumerated, among them rare species of the 
monkey tribe, the jaguar, puma, ocelot, the coyote, the Virginia fox, weasel, otter, 
wild boar, tapir or danta, mountain buck, the great anteater, two species of the 
armadillo, and, besides others, a migratory vampire bat of enormous size. Calvo 
tells us that the latter at times invade the south-east of Costa Eica in millions, at 
intervening periods of from five to fifteen years, and cause such ravages among 
domestic animals that the inhabitants are obliged to emigrate and take their live 
stock with them. In a single night, the bats bleed the strongest ox to death, as 
well as cats, dogs and fowls.* 

One hundred and thirty species of reptiles and batrachia are mentioned. The 
rivers, coasts, and lagoons abound in fish and alligators, and the sea-tortoise is found 
in great plenty along the Caribbean shore. Large beds of pearl oysters are worked 
in the gulfs of Niooya and Dulce. 

The market of San Jose presents a variety of fruits, cereals, roots, and vegetables, 
cultivated and wild, which, it may safely be said, rival in number and quality that 
of any other tropical market in the world. Never have I eaten a potato equal in 
fruity flavour to that grown in the ash-impregnated soil on the south-western slope 
of the volcano of Irazu. The pineapples, on the northern slope of Barba, I found 
superior even to the much-vaunted ones of Guayaquil or Bahia de San Salvador, 
while the aguacates were matchless in size and flavour. It is notable that when 
seeds from temperate lands are planted in Costa Eican soil, the first fruit grown 
from them is large and <ielicious, but its progeny rapidly degenerates, and becomes 
small and insipid. The finest water-melon I have ever tasted was grown on the 
northern lowlands of the Santa Clara district from seed imported from Canada. 

The Histoev of Costa Eica may be divided into periods — the discovery, ex- 
ploration, and conquest ; the settlement and Spanish dominion ; the modem period 
since its independence from the crown of Spain. This, however, is not the place to 
elaborate its history, which I merely outline d grandes rasgos. Up to 1540, Spain 
had reserved for the crown that part of the territory of Veragua lying west of the 
portion which had been granted to the heirs of Columbus, but in that year it 
was erected into a province, and called Costa Eica.t Covering a period of sixty 
years from the date of its discovery, some ten feeble exploring and colonizing 
expeditions, mostly from Panama, were fitted out to “ pacify ” the country. They 
all proved disastrous, the only result being the exasperation of the natives, whom 
the Spaniards plundered, butchered, and treated with signal barbarity. Between 
1560 and 1573, the limits of Costa Kica were defined and confirmed by Philip II., 
those on the Atlantic coast being the same as to-day, so far as Nicaragua is 
concerned. 

In 1562, Juan Vasquez de Coronado was named Alcalde Mayor of the province 

In Eueador, in 1880, I learned that such are the ravages and voracity of the 
vampire bats in the Amazon districts of the country, that no domestic animals can be 
raised there. In Bolivia, at the headwaters of the Maiiiore river, I once had a mule 
nearly bled to death in a single night by vampire bats. 

t The historians of Costa Eiea have never been able to determine when or how the 
country received its name. I suggest that it is a corruption of Costa de Oreja, a name 
which was applied to a part of the coast of Central America by the Spaniards, during 
tlie fourth voyage of Columbus, because some of the many Indians whom they met 
*• wore gold earrings, having holes in their ears large enough to admit a hen’s egg ” 
(ride Herrera, ’Decades de Indias,’ Deeada I., chap. vi.). Pailre Uumilla, chap, vii., 
says that ’’the name is found on many ancient maps.” It was an easy transition from 
Costa de Oreja to Costa Eica. 
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of Costa Eica and Veragua. He was a man of ability, a graduate of the University 
of Salamanca, and superior in the best qualities of head and heart. He subjugated 
nearly the entire province, and founded the city of Cartago, which remained the 
capital of Costa Eica until recent times. Eeturning to Spain in 1564, the king 
gave to him and his successors the title of “ Adelantado and Governor of the 
Province of Costa Eica ; ” but, embarking in the following year for the scene of his 
conquests, he was lost with his entire expedition. 

tip to 1622, fifteen governors succeeded Vasquez ; but, disappointed in their 
efibrts to find gold, enslave the Indian population, or make the country prosperous, 
they allowed it to relapse into a barbarism far worse than it was at the time of its 
discovery. Barrantes says that, in 1622, it had but fifty Spanish families, and these 
were in a state of absolute poverty. A report which the king ordered to be made 
about that time for purposes of taxation, states : “ In Costa Eica, no mines of any 
metal are worked, no gold-washings, no indigo cultivation, no sugar-mill. The 
citizens cultivate only maize and wheat; there is no money; the poverty is such 
that the fiour and biscuits which are not consumed are exchanged for necessary 
clothing.” 

Under these depressing conditions, the king, in 1634, named, as captain-general, 
Gregorio de Sandoval, of the Council of War of the States of Flanders. As he 
reached his post from the Atlantic coast, he noted the importance of having a better 
port than the then existing one at the month of the river Pacuare, and, therefore, 
in 1639, founded that of Matina, connecting it, by a mule-track 102 miles long, 
with Cartago. His short rule was marked by a generous consideration of the 
natives, and by many measures that contributed to lift the province out of its 
misery. From 1666 to the end of the century, both the Caribbean and Pacific 
coasts were ravaged by piratical expeditions. 

In 1718, Diego de la Haya y Fernandez was named captain-general. The 
following year he reported to the king on the condition of Costa Eica, which he 
pronounced “ the poorest and most miserable of all America. The current money is 
the cacao seed, there not being a sixpence of silver in the entire country. There is 
not an eatable sold in street or shop. Every family has to sow and reap what it 
consumes or expends during the year. Even the governor has to do this or perish. 
Meanwhile, the inhabitants of the province are contentious, chimerical, and turbu- 
lent, and among the whole of them there are not forty men of medium capacity.” 

In 1797, the governorship and military command were conferred on Tomas de 
Acosta ; but, after ruling for twelve years, he wrote, “ There is not in the entire 
monarchy a province so indigent as this ; for some of the inhabitants are clothed 
with the bark of trees, and others, that they may go to church, hire or borrow from 
their friends.” This may be said to have been the condition of the country when 
the rule of Spain ended. The fifty-eight governors who, since 1563, had followed 
the ill-fated Vasquez de Coronado had been little more than managers of a neglected 
farm, which scarcely yielded sufBcient to enable its labourers to eke out a miserable, 
half-starved existence. They had killed off or enslaved the indigenous population. 
Their poverty had precluded the opening of roads or the clearing and cultivation of 
the lands, while the exactions of Spain, and its barbarous political and fiscal policy, 
had smothered all commercial expansion. In fact, Costa Eica had, during over 
three centuries of Spanish domination, constantly retrograded, and when the 
Spaniard retired from it, he left it less civilized than when he entered it in 1502. 

On September 15, 1821, Costa Eica joined Nicaragua in a decree of independence. 
On January 10, 1822, she proclaimed her union with the Iturbide Empire of 
Mexico under the “ Plan of Iguala ; ” but in 1824 resumed her independence, 
declared for a republic, elected Juan Mora as president, and became one of the 
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“United Provinces of Central America.” This weak, unmanageable union was 
dissolved in 1838. Perhaps 2000 miles of railway and 5000 miles of telegraph line 
might give the cohesive strength required for such a confederacy. It fell in pieces 
for want of internal communications, like the old Colombian federation of New 
Granada, Venezuela, and Ecuador. 

Among the twenty-four presidents and dictators who have governed Costa Eica 
since 1824, several have been men of marked intelligence and devoted patriotism ; 
and, under their administration, the country has slowly emerged from its former 
depression, until to-day it may be said to be in a healthy political and commercial 
condition. Since its independence there have been but few stirring events to agitate 
the body politic. The most important of which the nation boasts is the etfioacious 
aid it gave to Nicaragua, in 1857, to crush the filibuster Walker, whose object was 
to add Nicaragua, as a slave state, to the United States, and thus help ensure a 
further lease of life to the pro-slavery party. 

The government of Costa Eica is a Centralized Paternal Bepublic. The country 
has five political divisions — the provinces of San Jose, Alajuela, Heredia, Cartago, 
and Guanacaste. There are also two comarcas^ or territories, one of which, 
Puntarenas, is the coast-line of the Pacific from the Gulf of Nicoya to Colombia ; 
and the other, Limon, is the whole Caribbean coast from Nicaragua to Colombia. 
In 1823 the capital was transferred from Cartago to San Jose, which is situated in 
a spacious and beautiful valley on the Pacific slope. It has about twenty-five 
thousand inhabitants. The houses are generally low, of one story, with tile roofs. 
The streets are well macadamized, and the public buildings are spacious and 
ornamental. Several well-kept parks add to its thrifty appearance. Altogether, it 
is one of the prettiest towns I have seen in Spanish America. 

Costa Eica, at the date of its independence, had a population not exceeding 
60,000. A census taken in 1892 gave it 243,205, and of these over 200,000 are 
accredited to the mountain districts, between 3000 and 5000 feet above sea-level. 
The whole coast-line of Puntarenas had but 12,167 ; and the entire Caribbean 
coast, the Comarca of Limon, but 7484. There is a larger percentage of white 
blood than in any other Central American state ; but the people appear to be of a 
gloomy, unsocial disposition, and, as a general rule, the women look as if joy and 
they had long ago parted company. I missed that buoyancy of character and 
genial manner which welcome the traveller in Mexico and all the states of South 
America. Why all this is so, I know not, for the people are thriving, industrious, 
and pacific in disposition, while many of them are well educated and highly intelli- 
gent. There is also a peasant proprietor class, consisting of hard-working sturdy 
farmers, who are owners of little areas of coffee plantations, or of carts and oxen 
engaged in internal trade. This class gives to the country most of its political 
stability. Wealth is more generally distributed than in any other Spanish- American 
state, and the taxes are very light. These might readily be doubled without any 
hardship to the people. The mental, moral, and material advancement which Costa 
Eica has made since it emerged from the baneful shadow of Spain is remarkable. 
At that date the yearly income of the government was infinitesimally small. A 
period of thirty years passed before it reached, in 1851, $267,000. Twenty years later 
it was $1,078,000. A further twenty years swelled it to $5,625,000 currency. It 
is still growing fast, and is now about $6,500,000 yearly, or say £540,000, of which 
£185,000 arise from custom dues. The imports are those customary to the Spanish- 
American states. Nothing worth mention is exported except coffee, bananas, and 
timber. The former was first planted in 1835. The annual average crop is now 
250,000 bags of 17 to the ton. It is grown at an elevation of 3500 to 4000 feet. 
The original estates still produce, but the trees are nearly worn out. The total 
area of all the plantations is about 52,000 acres. 
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In 1880, an experimental shipment of bananas was made to the New York 
market. This year the shipments to New York and New Orleans, all from Port 
Limon, will probably exceed 1,800,000 bunches, of 30 to the ton, having a market 
value of from £350,000 to £400,000. The fruit is the largest and richest in flavour 
of any imported into the United States. Plants of the banana family grow in Costa 
Rica up to an evelation of 4500 feet ; but the upland product is inferior, and none 
are grown for exportation at an altitude above 1000 feet. Even here the fruit is 
not so large and full as that grown at a height above the sea of 15 to 700 feet, 
within which limits are produced almost, if not all, the bunches now exported. 
The best lands for their cultivation are the river “ bottoms,” which are generally 
overflowed several times during the rainy season. Here the plant is irrigated by 
the floods, and its useful life may be counted at from twenty to thirty years, while 
on the high grounds it is barely ten years. 

On the deep, black soil of the overflowed lands, the growers count on a yearly 
yield of two hundred hunches to the acre, about seven tons of fruit. Excellent 
cacao was grown during the Spanish occupation, but none is exported now. The 
production of it appears to have been neglected, during recent years, in favour of 
coffee. 

A large quantity of timber, principally cedar, is exported from the shores of the 
•Gulf of Nicoya and the coast of Guanacaste. The Golfo Dulce is also rich in 
cabinet woods, such as ebony, mahogany, and cedar, and many of the trees there 
are of enormous size, hut this district is not worked. 

The foreign debt of Costa Eica represents a composition which the republic 
made with its creditors, and amounts to £2,000,iXK) of 5 per cent, bonds. The 
internal “ floating debt ” is now $742,871, or say £02,000, it having been reduced 
to this small amount since January 1, 1895, when the government again repudiated 
the interest on its foreign debt. In addition, the payment of certain local annuities 
has been assumed by the government, which, capitalized, represent $638,719, or 
say £53,200. 

The commercial statistics of the Secretaria de Hacienda are not kept in 
a manner to delight the student of finance. It is difficult to even approxi- 
mately ascertain the total value of the exports and imports during any period 
of five consecutive years, and the figures, so far as published, are misleading 
and inaccurate. The finance minister gives the average yearly value of imports 
at about £800,000, and of exports at about £1,000,000, for the years 1894 and 
1895. 

The Abohigixal Ixhabitasts. — There are indications that Costa Rica was once 
the debatable ground between the powerful Mexican immigrant and the warlike 
Caribs of northern South America. The daring valour of the latter was alone 
rivalled on the western continent by that of the Iroquois, the Sioux, and the 
Comanches. The Caribs were lowland, river, and coast people; a tall, muscular, 
copper-coloured race which, when the New World was discovered, occupied the 
entire coast from the mouth of the river Orinoco to that of the river Amazon, and 
stretched inland over all the half-drowned districts and far up the valley of the 
Orinoco. Their nomadic spirit led them to the conquest of many of the Windward 
islands, and, I am disposed to believe, urged them to invade all the countries 
bordering the Caribbean sea and gulf of Mexico having estuaries and rivers which 
could be penetrated by their war canoes. These carried from twenty-five to one 
hundred men each, and were of sufiScient size to make long voyages. Such was 
the elan of these savages that they did not hesitate to attack, in the Boca del 
Drago, the ships of Nino and Garcia in 1499 ; and they were only repulsed by 
superiority of weapons. 
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The Caribs probably reached Costa Rica indirectly by the aid of the north-east 
trade winds and the equatorial current. The latter sets to the west along the 
coast of Guiana, about 30 miles from the shore, with a velocity of 2 miles per 
hour, and finally strikes the Mosquito coast of Nicaragua and that of Honduras 
and Yucatan. Such navigation, during certain months of the year, would be easy 
and natural for large canoes manned by these vikings of the west. Their return 
home would be no less easy; a swift counter-current, having a width of 30 miles, 
runs south and east along the Mosquito, Costa Eica, and Panama coasts as far as 
Portobello in Colombia, but grows a little narrower as it nears this point — from 
which, however, a current also sets eastward along the shores of Colombia and 
Venezuela as far as Guiana. Thus it is apparent that facile navigation was offered 
to the Caribs — for war or for commercial purposes — between the entire north of 
South America and Central America, and even all the countries bordering on the 
Gulf of Mexico. To those who seek to determine what communication existed 
between the South and North American rases in pre-historic times, I suggest the 
route I have indicated. It accounts for the presence of the Caribs on the southern 
shores of Cuba, the ports of which they probably used for rest and recuperation 
during their voyages. 

The Carib, being of the lowlands, would naturally never settle among the 
mountains. Were I engaged in ethnological research, I should never look for 
traces of him at any point 1000 feet above the sea. Along all the Caribbean 
coast districts of Yucatan, Honduras, Nicaragua, Costa Eica, and Chiriqui, and 
throughout the province of Panama, the Carib has left traces of his presence — 
perhaps of his conquest and settlement of extensive areas of those countries; and 
Codazzi tells us that the Chocoamas Indians, who populated the littoral on the 
Pacific side of the isthmus of Panama, spoke Cueva — a mixture of Carib and 
Chocoama. Columbus found that the tribes between Chiriqui and Poitobello 
differed so much in language that they could not understand each other. No 
doubt the topography of the country caused extensive segmentation of tribes, and 
I have observed — especially in the Amazon valley — that when this takes place 
they begin to rapidly differentiate their language, which ultimately almost drops 
its original type. The ethnology of the New World has been greatly confounded 
and entangled by the habit, in which ancient and modern explorers have indulged, 
of designating as tribes what are merely genUs that have a constant tendency to 
disintegrate. Prior to its discovery, Costa Eica was completely forested — a dense 
jungle, offering no plains or prairies except, perhaps, small areas in Guanacaste in 
the north-west, and it may be a little open land on the upper slopes of some of 
its volcanoes.* Consequently its inhabitants must have occupied a status but 
little above that of savagery. Possibly after the Mexican conquest they may have 
been taught to improve their condition by the cultivation of maize, beans, the 
squash, cacao, and cotton, but to a very small extent ; for their rude implements 
were ill-suited to clearing and keeping down the growth of a tropical forest. Even 
the Mexicans must have had a rough struggle for existence in the greater part of 
Costa Eica, and have finally degenerated into a purely hunting and fishing life. 
By food thus obtained, added to wild fruits and nuts, Costa Eica could scarcely 
support, as a maximum, four inhabitants t» the square mile ; and even this small 
number I believe to be greater than ever existed in the vast forest-covered valley 


* It is remarkable that the inhabitants of volcanic countries are fond of crowding 
around the slopes of its volcanoes. It is probably due to the fertilizing qualities of 
volcanic ash. The belt of population around the slope of Mount Etna is said to be 
denser than in any other agricultural district of Sicily. 

Ko. I.— July, 1897.] a 
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of the river Amazon. Their control over food could not have been greatly superior 
to that of the other animals that shared the country with them, and, in some 
cases, inferior. If, at rare intervals, they were able to till some open spot, it 
could only have been of perhaps sufficient area to sustain a gens, perhaps a phratry, 
but never a tribe. Therefore, it was natural that Costa Rica should be occupied 
by gentes ; and if, on the north, the Mexicans, or on the south, the Indians from 
Columbia, overran parts of the country, they must, in the difficulty of communi- 
cations, and the endless warfare with Nature for existence, have ultimately split 
into fragments, losing in great part their common language, and mingling it 
with that of the gens whom they conquered, and whose language was better suited 
to the requirements of the locality. 

It is evident that an off-shoot of the highland Mexican race pressed south and 
east from Chiapas, Mexico, into and through the long strip of the Pacific coast 
occupied by the Chorotegas or Mangues ; followed the Pacific slope of the Cordilleras 
and the narrow space between Lake Nicaragua and the ocean ; penetrated into 
north-western Costa Rica ; settled, and helped the Mangues develop a considerable 
civilization, in the district of Guanacaste and Nicoya ; and, in part, subdued all the 
mountain-lands lying north and west of the valley of the river Reventazou. Push- 
ing their outposts through the extremely thinly populated districts to the south 
and south-east of this valley, even as far as the present eastern limit of Costa Rica, 
they doubtless met the Indians from Columbia who sought control of the mountain 
districts in the neighbourhood of Panama; but whenever Mexican or Colombian 
Indian entered the Atlantic lowland belt, he probably met the Carib, and it is easy 
to believe that the latter left them little peace. 

The Mexicans have left abundant traces of their language in Costa Rica, espe- 
ciaUy throughout its northern half. Many Mexican words are now in common use 
there, incorporated with the Spanish tongue, notably the names of numerous plants, 
animals, and geographical localities. A cacique, Iztolin, conversed in the Mexican 
language with Vazquez de Coronado in 1564 on the southern shore of Almirante 
bay. 

For the purpose of tracing the migrations of man, is it wiser to trust to languages 
or to racial characteristics, mental and physical ? How many centuries would it 
require to alter the almond-shaped eye of the Chinaman, the eagle face of the North 
American savage, the tiger look of the Apache, to replace the Quichua mouth by 
that of the Caucasian, to change the brutal face of the Huelche and Puelche, or the 
peculiar proportions of the leg of the Aymara? * 

With much erudition, Juan F. Ferraz, recently chief of the Bureau of Statistics 
of Costa Rica, has gone into the question of the population of that country at the 
date of the Spanish conquest. He notes that the conquistadores, to magnify their 
deeds, swelled the number of aborigines to 60,000 ; but it appears that the 
Adelantado, Parafan de Rivera, made an elaborate, detailed estimate of them in 
1569, which resulted in a total of 25,500. No doubt that, prior to that date, many 
of them had been killed during the period of their pious “ pacification.” M. de 
Peralta, who has made a profound study of the history of Costa Rica, having at his 
disposal the colonial archives of Spain, says, “ The Niihuas (Aztecs) and Mangues 
(Chorotegas), Giietares, Viceitas, Terrabas, Changuenes, Guaymics, Quepos, Cotos, 
and Borucas were the principal people who occupied the territory of Costa Rica at 


* The thigh-bone of the Aymara Indian, measured from the trochanter major to the 
knee-joint, is much shorter than tire tibia, being quite the reverse of the European or 
the African, or of any other race yet described. f',ch David Forbes on the ‘ Aymara 
Indian.’ 
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the time of the conquest. The Nahuas and Mangues proceeded from, the north, at 
least the Nahuas ; and if the Mangues did not go from Chiapas, it is necessary to 
admit that, from the Gulf of Niooya to the margins of Lake Nicaragua and 
Managua, they extended to the south of Mexico, where, up to a few years ago, their 
language was spoken at Acala.” The Mangues, or Chorotegas, at the time of the 
Mexican invasion, occupied the peninsula of Nicoya and all the lands surrounding 
the gulf of that name. They were then, no doubt, the most powerful and advanced 
people in Costa Kica, and carried some of the arts, such as pottery, sculpture, 
weaving, and tilling the ground, to greater perfection than any other of its people 
occupying the territory between theirs and that of the Chibcas on the tableland of 
Colombia. In their graves are found gold ornaments and specimens of the ceramic 
art, showing taste in design superior to any that the present civilized Costa Bican 
Indian can now manufacture. These graves also contain beautiful specimens of 
obsidian, greenstone, and even finely wrought jade tools and jade ornaments — 
knives, axes, arrowheads, armlets, rings, and a multitude of stone seats, idols, etc. 
They appear to have worked gold extensively, applying it to the manufacture of 
jewellery. Where they obtained the jade has not been ascertained ; but no doubt 
among the numerous implements and ornaments I have seen, and which were 
taken from the graves in Nicoya, many are true and beautiful specimens of green 
jade. The Guetares made their homes on the slopes of Turialba, Irazu, and Barba, 
to the south-east of the Mexicans and Chorotegas, and, in a less degree, they shared 
in the skill and advancement of the latter ; but their pottery was inferior in artistic 
merit and quality of material and workmanship, judging from collections of it 
which I have seen. Peralta says, “ The Nahuas and Mangues of the region of 
Nicoya have completely disappeared, although the first stUl survive in Mexico, and 
the last yet retain now and then a descendant in Masaya (Nicaragua) and in 
Acala (Chiapas). 

“ Of the Nahuas (Aztecs) it is not necessary to say that they have left notable 
monuments of their material civilization, of their scientific attainments, and a 
language that served as the instrument of a cultivated and thoughtful race.” 

About 15 miles east of Guapiles, I visited “ La Mercedes ” estate belonging to 
Mr. Keith. Here I rode a short distance into the forest to look at some Indian 
graves and mounds. They are numerous and large; some of the latter were 
100 feet long, 75 feet wide, and 15 feet high. They appeared to be filled with 
broken statues of men, women, animals, and other objects sculptured from volcanic 
rock. We cut the weeds and exposed an immense statue which must have been 
10 feet high, probably a god or a chief. He had a rope around his left shoulder. 
It hung down under his right arm, and suspended to it and resting on his thigh 
was the head of a man. His legs were broken, but the arms hung at the sides 
with hands on the thighs. I brought to London, from these mounds, a fine, life- 
size specimen of the head of an alligator and one of a puma. I am told that 
simfiar mounds are to be found elsewhere in the Santa Clara district, north of 
Turialba and Irazii. If so, it indicates that there must have been a considerable 
population there at some remote period of time. It is said that the Eoman 
Catholic missionaries obliged the Indians to break their images ; but this cannot 
account for the fragmentary condition of almost every object which is found there. 
It is probable that, prior to the latter part of this century, no missionary ever 
penetrated to even the vicinity of the spot I visited. It may have been the custom 
of the tribes, in time of war, to smash the gods, idols, and images of their enemies. 
Possibly, many of the figures we consider as violently mutilated were cut from 
fragments of volcanic rock or boulders of sufficient size to permit the carving of 
only a part of the object it was desired to represent. 

G 2 
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It is almost, if not quite, impossible to find the bones or skull of an aboriginal 
in the ancient burial-places of any part of Costa Rica. In fact, a race may have 
existed there in very recent times, and yet all traces of it have disappeared. Nor 
can one marvel at this as he watches nature disposing of the debris of her tropical 
workshop ; for once death seizes man, brute, tree, or plant, she sets her forces into 
action with frightful vigour to decompose the object into its natural gases. The 
encoflined bones of a man, buried in the ground, may last at the most three to 
four years ; a fallen tree is reduced to powder by millions of insects, aided by sun, 
rain, and chemical action. Were nature less active in the annihilation of whatever 
falls in the race, death w'ould smother her efforts, and life would cease to take the 
lead. Woe to the wretched brute that falls ill by the wayside! At the first 
stagger, a shadow appears in the sky, and then vulture follows vulture— 

‘‘Firat a shadow, tlien a sorrow, 

Till the air is dark with anguish.” 

These scavengers form a ring around him, and wait with interminable patience 
for his eyes to grow dim ; then, pouncing on his head, they pick them out. The 
poor, blinded brute falls, and within twenty-four hours his bones alone mark the 
scene of the tragedy. 

It may be that, in Central America, during the last hundred thousand years 
many races of men have gone down in the struggle against these tireless tropical 
forces, which, in turn, we challenge, but, now, equipped with all the appliances of 
recent civilization. 


THE GEOGRAPHY OF MAMMALS.** 

By W. L. SCLATER, M.A., P.Z.S., Director of the South African Museum. 

No. VII. — The P.\L.E.\ncTic Eegiox. 

Sect. 1. — Boundaries of the Palj:arctic Region. 

This, the last of the six great Regions, consists, as its name implies, of the whole 
northern part of the Old World. Its boundaries have already been defined in 
previous articles dealing with the Ethiopian and Oriental Regions, these being the 
only regions with which it marches. Speaking generally, it may be said to consist of 
the whole of Europe, the northern border of Africa, and Asia north of the Himalayas. 
Its southern boundary in Africa was taken, in the article on Ethiopia, as the Tropic 
of Cancer ; this, of course, is a purely arbitrary line, and runs through the centre of 
the Sahara Desert. It would, perhaps, be more accurate to put in its place the 
northern edge of the Sahara as the limit, and to include all the desert country both 
of Africa and Arabia in the Ethiopian Region. 

The question of Egypt is a difficult one, as its fauna undoubtedly contains a 
mixture of forms characteristic of both the Palsearctic and Ethiopian Regions; on 
the whole, however, Egypt, up to the First Cataract, is best included in the Palee- 
arctic Region. 

In regard to the houndary-line between the Paleearctic and Oriental Regions, 
there can he no doubt that at the higher elevations of the Himalayas a true 
Palmarctic fauna is met with. Eastward of Sikkim, however, as has already been 
shown, it is very difficult to draw a definite line, chiefly in consequence of our 


Continued from vol. ix. p. 76. Map, p. 128. 
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defective knowledge ; but the boundary already adopted in the case of the Oriental 
Kegion seems, on the whole, to be a suitable one — namely, that of the northern 
waterparting of the Yang-tse-Kiang — thus leaving Muping and the district of 
Eastern Tibet explored by the French missionary, Pere David, within the confines 
of the Paliearctio Eegion. 

There are only two important groups of islands connected with this Region ; 
these are the British Isles in the West, and the Japanese islands in the East. The 
faunas of both these insular groups are of the true “continental-island” type, and 
differ very slightly from that of the neighbouring mainland. This is more especially 
the case with the British Isles, where we find among the mammals no peculiarities 
worthy of mention, with the exception, perhaps, of a recently discriminated stoat 
(Mustda luhernica), said to occur only in Ireland. 

Sect. 2. — General View or the Mammal-Fausa of the Pal^arctic Region. 

The Paliearotic Eegion, although covering a larger area than any of the other 
Regions, comes only fourth as regards the number, both of species and genera, of 
mammals represented in it, being surpassed in this respect by the Neotropical, 
Ethiopian, and Oriental Regions. The total number of such genera is 103, out 
of which 25 are absolutely confined within its limits, while I others are highly 
characteristic of it, though they just cross its frontiers. The remainder, 74 in 
number, are mostly widely spread. When these figures have been reduced to 
percentages, it will be found that only 24 per cent, of the genera are endemic, 
which is considerably less than in any other of the Regions hitherto treated of. 

Reviewing the fauna in detail, we find that of the nine terrestrial orders, six 
only are represented in the Paltearctic Region, the edentates, marsupials, and 
monotremes being completely absent. Among the ungulates, of which a con- 
siderable number of forms are found within the Palasarctic sphere, there is a fair 
percentage of peculiarities. The Bactrian or two-humped camel is known to exist 
still in a wild state only in certain districts of Central Asia, while the Arabian or 
one-humped camel has never yet been met with in a truly wild condition, so that 
the genus Camelus may be considered as truly Palasarctic. Two other endemic 
genera belonging to the deer family (CerviJie) are Moschus, the musk-deer, a small 
hornless deer found only in the higher mountain ranges of Central Asia ; and 
Capreohis, the roe-deer, fairly well spread over the whole extent of the Region. 

Among the Boviihe, Saiga, an antelope found on the steppes of Russia and 
Western Asia, Pantliolops, another antelope of the Central-Asiatio mountains, and 
Bupicapra, the chamois of the European mountain ranges, are confined to this 
Eegion ; while the wild goats and sheep have by far their fullest development here, 
although they have spread in one or two cases into the neighbouring Regions. Of 
the rodents, the two most characteristic Palsearctio families are the dormice 
(JMyoxidai) and the jerboas (Dipodidce). Of the former family two genera, and 
ot the latter four, are all confined to this Region. There are also two very peculiar 
geneia of Carnivora met with in this Region. One of these (^^luropiis) is a curious 
beai-like creature of a white colour, with the ears, shoulders, limbs, and rings round 
the eyes black, which has only hitherto been obtained in the high mountains of 
Eastern Tibet. The other genus, uPHurus, sometimes called the panda, is also 
found in the same district, but extends southwards into Y'unnan. Remains of a 
closely allied species of this genus have lately been found in the Pliocene deposits 
of England. This animal is usually placed in the otherwise strictly New World 
family Proci/onida:, which embraces the racoons and their allies. The only other 
carnivorous genus not represented beyond the limits of the Pahearctic Region is 
Meles, containing the tamiliar badger and other spiscies. 
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The Insectivora are found in considerable numbers in this Region, three genera 
of shrews and three of moles being restricted to it. Among these are the little 
■water-shrews {Crossopus) found in England, and thence throughout the Palsearctic 
Region as far as the Altai mountains. Crossopus is distinguished by having fringes 
of stiff hairs along the sides of its feet and tail, which are doubtless of great 
assistance to it in swimming. Another shrew, Nectogale, found only in Tibet, is 
still better provided for an aquatic existence, as it has webs between the toes of 
both fore and hind limbs. The most remarkable endemic representative of the 
family of moles in the Pal^arctic Region is the desman, Myogale, of which there are 
two species, one found in the Pyrenees, and the other in the streams and lakes of 
South-Eastern Russia. The external appearance of these animals, however, resembles 
much more that of a shrew than that of a mole. 

Considering that the whole of this Region lies within the temperate zone, the 
number of its bats is considerable, although they mostly belong to widespread 
genera. The monkeys are represented in the Palsearctic Region by outlying species 
of two genera, Macaciis and Semnopithecus, which are both abundant in the 
Oriental Region. To the former of these belongs the well-known Barbary ape 
{Macacus inuus), which inhabits the rock of Gibraltar and the Barbary states of 
Isorthem Africa, as well as several species of Eastern Asia. One of them {M. 
tchdiensis) is enabled by its thickened fur to endure the extremely severe 
climate of the mountains north of Peking, and is probably the most northern 
monkey now living. 

Sect. 3. — Subdivision of the Pal^iarctic Region into Subregions. 

The subdivisions of the Paliearctic Region recognized by Wallace were four in 
number ; these are — First, the European Subregion, which includes Europe north of 
the Alps and the continuing mountain ranges that form the backbone of the 
continent ; secondly, the Mediterranean Subregion, which consists of the remainder 
of Europe, Northern Africa, and Western Asia as far as the borders of the Oriental 
Region; thirdly, the Siberian Subregion, which includes not only the country 
from which it takes its name, but also the whole of the desert region of Central 
Asia, and reaches as far south as the Himalayas; fourth and last, the Manchurian 
Subregion, containing the greater part of China proper and Manchuria together 
with Japan. 

These subregions, however, do not appear to represent the true faunal divisions 
of the Palsearctic Subregion quite adequately. In the first place, there seems to be 
a fairly continuous and unchanging fauna extending from the west of Europe all 
across Siberia and embracing the northern island (at any rate) of Japan. This 
wide area is still, to a great extent, covered with forest, and was, no doubt, entirely 
so beset until within comparatively recent times. 

Again, Wallace’s arrangement divides between two subregions the vast extent 
of desert country that reaches from the Sahara through Egypt, Arabia, Persia, and 
Turkestan to Mongolia, which also appears to contain a fairly homogeneous fauna. 
Wallace’s Manchurian Subregion, on the other hand, seems to be well established, 
and to be the most distinctive of all his subregions. In addition to this, the 
extreme northern parts of the Old World beyond the limit of arboreal vegetation 
may be taken, together with the corresponding portion of the New World, to form 
another subregion in which, however, the mammalian fauna is extremely limited. 

We may, therefore, distinguish four subregions in the Palsarctic Region as 
follows : — 

1. The Panarctic Subregion, comprising the extreme northern part of 
Scandinavia, Russia, and Siteria as far .as Berings Strait, the southern boundary 



THE GEOGRAPHY OF MAMMALS. 


87 


of which is the northern limit of trees, corresponding, though by no means 
accurately, with the Arctic Circle. This part of the Old World, together with the 
most northern part of the New World, will form one subregion. 

2. The Europasian Subregion, containing the whole of Europe, with the 
exception perhaps of the steppes of Russia, Siberia north of the great mountain 
ranges and south of the Arctic Subregion as far as Kamtchatka in the north and 
Northern Manchuria in the south, together with the island of Saghalien, and 
perhaps, too, the Japanese island of Yezo. In this subregion must also be included 
Asia-Minor, the Caucasus, and the Elburz mountains. 

3. The Eremian Subregion, including the north of Africa, Northern Arabia, 
the greater part of Persia and Afghanistan, and the great desert of Central Asia, 
extending from the steppes of Southern Russia as far as Manchuria. 

4. The Manchurian Subregion, embracing the greater part of China proper, 
Southern Manchuria, and Japan, and extending westward to Western Tibet and 
the top of the southern slopes of the Himalayas. 

The boundaries of these subregions will be best understood by referring to the 
accompanying map, in which they are approximately delineated ; but it must be 
always understood that it is quite impossible in most cases to draw a hard and fast 
line as the boundary between two adjacent Regions on land. 

Sect. 4. — The PAX.tRcric Subregiox. 

The Panarctic Subregion, as already defined, includes the most northerly parts 
of the Old World beyond the limits of arboreal vegetation, and along with it may 
here be considered the corresjionding part of the New World. 

This subregion is a land of transition, and contains a fauna virtually inter- 
mediate between that of the Old and New Worlds. This fauna, as would indeed 
be naturally expected, owing to the extreme severity of the climate, is, so far as 
the mammals are concerned, an exceedingly scanty one. We find, however, that 
it is of very uniform character, nearly all the mammals which belong to it ranging 
throughout its entire extent with but slight specific divergences, if any. 

The more important of the Panarctic mammals are, first of all, two genera of 
deer {Rangi/er and Aloes), containing the reindeer and elk, which are usually regarded 
as identical with the cariboo and moose of the New World; and Ovibos, containing 
the musk-ox, which has recently become extinct in the Old World, though still to be 
found over a great part of the New World portion of the subregion. The lemmings 
(^Myodes) and the Arctic hare {Lejuis variabiUs) both range throughout this sub- 
region; and this is also the case with the Arctic fox (Canis lagopus), the white 
bear (t/’csus maritimus), the ermine {Piitorius eriaineus), and the glutton {Gulo 
iuscus), all of which are common to the northern regions of both hemispheres. All 
the above-mentioned animals h.ave their southerly limit not far south of the 
boundary of the subregion, except in such cases as where high mountain ranges 
have afforded them means of expansion southwards. 

The mammalian fauna of this subregion is so scanty that it seems hardlj’ worth 
while to draw up a special table of the genera that form it. The piincipal genera have 
teen already noticed as belonging to the ungulates, rodents, and carnivores, which are, 
in fact, almost the only orders of terrestrial mammals represented in this subregion. 

Sect. S.—The Eukopasi.vx Subgegiox. 

The Europasian Subregion contains the great temperate forest-area of the 
Northern Hemisphere. In its western part, at any rate, this has been considerably 
modified by the hand of man, but in primajval times the forest- probably extended 
almost without break from the Bav of Biscay to Kamtchatka. 
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The Europasian fauna is not very rich; it comprises fifty-seven genera, of 
wTiich four only are restricted to its boundaries. The endemic forms among the 
Ungulata are, Cupreolus, containing the roe-deer, a single species of which is found 
throughout the whole extent of the Eegion ; and Buplcapra, the chamois, found only 
in the Pyrenees, Alps, Carpathians, and Caucasus. The single endemic rodent is the 
familiar dormouse (Muscardinus), which is apparently confined to Europe. On 
the other hand, the little water-shrew {Crossopus) extends from England to the 
Altai mountains. 

There are a considerable number of genera common to the Europasian Sub- 
region and the Nearctic Eegion. With the exception, however, of two, the elk and 
the reindeer, these have mostly spread also into the other Paltearctic Subregions. 
On the whole the fauna of this subregion has little individuality, and calls for very 
few remarks as to its distinctness. 

Appended is a list of the genera drawn up in the same manner as in the previous^ 
tables. 


Eckopasiax Subregiox. 


Ungu- 
1 lata. 

Ro- 

deotia. 

Carni- 

vora. 

Inscc- 

tivora. 

Cbirop- 

ttra. 

Pri- 

mates. 

TotaK 

Endemic ... 

! 2 

1 

0 

1 

0 

0 

4 

Palsearctie 

... 1 2 

3 

1 

1 

0 

0 

7 

Old World 

••• 1 3 

4 

3 

3 

3 

1 

17 

Holarotio 

... 1 2 

6 

2 

1 

1 

0 

12 

Widespread 

... 1 3 

5 

0 

0 

3 

0 

17 

Total ... 

... I 12 

19 

12 

6 

7 

1 

57 


Sect. 6. — The Erejiian Sebreciox. 

The Eremian or Desert Subregion of the Pal.Tarctic Eegion contains repre- 
sentatives of a larger number of genera than the Pluropasian, and a higher per- 
centage of endemic forms, although even here we do not find so much individual 
character as in some of the subregions previously treated of. A considerable number 
of the genera are common to this and the Ethiopian Eegion, which is, perhaps, not to- 
be wondered at, considering the long land-boundary which runs between them. 

Among the ungulates only one genus is confined to this Eegion — the camel 
(Gimelus), which is now found wild only in certain desert tracts of Central Asia, 
being elsewhere known only in a domesticated condition. But remains of animals 
of this genus have been found in comparatively recent beds both in India and Algeria. 
Except for thi.s, other indications seem to point to the fact that the camels must 
have had their origin in the Xew World, where they are now representcil only by 
the lamas. But remains of several allietl genera of Catnelidie have been met with 
in the Tertiary beds of Xorth America, where, however, they have been long extinct. 
Bubalis, which contains the antelopes usually known as “ hartebeestes,"’ and 
ILjrax (the conies or dassies) are common to this subregion and to the Ethiopian 
Eegion. Among the rodents no less than five genera are confined to the subregion, 
the most remarkable of tliese being, perhap.s, tlie jerboas, or kangaroo-rats, as they 
are called, from having their hind legs elongated for jumping purposes. The four 
known genera of jerboas, -which contain a large number of species, are not found 
outside the limits of this subregion. A fifth endemic genus of rodents is EUoMus^ 
which is thoroughly adapted to a subterranean life, having very short limbs and tail, 
and rudimentary external ears. Tiie only two known species of this genus arc 
restricted to the Eremian Subregion. 
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The Ereniian Carnivora, as is usually the case with this group, are mostly 
widespread, and this is also the case with the bats. The Insectivora are not very 
numerous, hut one genus is peculiar to the subregion ; this is Diplomes<jdon,& little 
shrew-like animal of terrestrial habits found in the Kirghiz steppes. Another genus, 
Macroscelides (the elephant-shrew), though typically Ethiopian, has one species that 
extends into this subregion in Algeria and Tunis. 

The monkeys are represented in the Eremian Subregion by one species only, 
the well-known Barhary ape (Macacus inuus), which is found in Algeria, Morocco, 
and Gibraltar. 

The genera that occur in the Eremian Subregion are shown in the following 
table, which may he compared with the corresponding table appended to the 
Europasian Subregion : — 


Ei;emian Subbegios. 


Endemic 
Palsearctic 
Palmarctic ai 
Old World 
Holarotio 
Widespread 


Total 
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Pri- 

mates. 
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... 

1 

5 

0 

1 

0 

0 

7 

an ... 
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1 

1 

0 

0 

7 

2 

3 

4 

1 

2 

0 

12 

««• 

4 

5 

2 

3 

7 

0 

21 

... 

0 

3 

0 

0 

1 

0 

4 

... 

2 

4 

4 

0 

3 

1 

14 

... 

11 

23 

11 

6 

13 

1 

65 


Sect. 7.— The Maxciiuriax Subregion. 

The Manchurian Subregion bears a similar relation to the Oriental Region as 
the Desert Subregion does to the Ethiopian Region, and the number of genera of 
mammals that are common to it and the Oriental Region is considerable. 

On the whole, too, this is the most specialized of all the Palmarctic subregions ; 
SIX genera out of a total number of sixty being endemic, and several others only 
just crossing its borders. This subregion contains within its limits the highest 
tableland on the face of the globe, that of Tibet, the zoology of which is not so 
well known as it should be, owing to the persistent exclusion of European travellers 
from its limits. AVhat knowledge we have of the Tibetan fauna relates chiefly to 
the larger animals, and among these are several very interesting and peculiar forms. 
It is, therefore, probable that when more about this Region is known, many novelties 
■"ill be discovered among the smaller animals as well. 

The ungulates of the Manchurian Subregion show no genera which are 
absolutely confined to it, hut a curious little deer with short straight antlers 
{Elaphodus) is highly characteristic of it, although it extends into the outskirts of 
the Oriental Region. Another peculiar genns is the Tibetan antelope (Pantliolops), 
well known to Indian sportsmen, which is found only at great heights on the 
Tibetan plateau. A third Manchurian genus, also of great interest, is the takin 
{Budorcas), a large bovine animal with horns somewhat resembling those of the 
South African gnu; this is also found only among the higher mountain ranges, 
and is probably confined to the subregion. 

Among the Manchurian rodents there are two genera peculiar. One of these 
is Etipetaxtnif, a flying squirrel, which, unlike all others of the same group, lives in 
a part of the world practically devoid of forests. It is as yet known only from 
the neigh hourliood of Gilgit, in the extreme north-western part of the Indian Empire, 
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but doubtless has a wider range. The second endemic genus, Typhhmys, has been 
formed for the reception of a curious, almost blind mouse of Northern China. 

Among the Carnivora of the Manchurian Subregion the only genus of very 
special interest is ^luropus, which has already been mentioned in the general 
account of the Region. The Insectivora of the Manchurian Subregion are numerous, 
comprising as they do ten genera, of which three are endemic. These are all of 
them shrews, two of which, Chimarrogale and Xeciogale, are aquatic forms with 
webbed toes, while the third, Anvrkorex, is almost certainly fossorial. All the 
Manchurian bats belong to fairlj- widespread forms. 

Finally, there are two genera of monkeys represented in the subregion, Macacus 
and Semnopithecus, but these genera more strictly belong to the Oriental Region. 

Below is a table of the genera of the subregion, arranged as in the foregoing 
subregions, which shows what a considerable number of forms are common to this 
and the Oriental Region. 


Manchurian Subregion. 


Ungu- 

Uta. 

Ro- 

dentia. 

Carni- 

vora. 

Insecti-! Chirop- 
vora. ! tera. 

Pri- 

mates. 

Total. 

Endemic 

0 

2 

1 

3 

0 

0 

6 

Pal®arotic 

2 

1 

1 

0 

0 

0 

4 

Paliearctic and Oriental .. 

4 

1 

3 

3 

1 

2 

14 

Old World 

3 

4 

0 

2 

5 

0 

14 

Eolarctic 

0 

4 

0 

2 

1 

0 

7 

Widespread 

4 

5 

6 


3 

0 

18 

Total 

13 

17 

11 

10 

10 

2 

63 


Sect. 8. — The Past History of the Pal.earctic Region. 

Although the palaiontological history of Europe, so far as it has been worked 
out, has been very thoroughly investigated, our knowledge of its extinct mammals, 
at any rate, is not to be compared with that which has been acquired in the 
Nearctic Region. This is probably due, to a great extent, to the comparative rarity 
on this side of the Atlantic of fresh-water lake deposits, the investigation of which, 
in North America, has produced most astonishing results. 

Passing over the Mesozoic mammals, which throw very little light on any of the 
problems involved in the present case, we find in the earliest Eocene beds scanty 
remains of a fauna containing hardly any members of the existing orders of 
Mammals. In their place is a series of forms closely resembling one another in 
possessing five-toed and plantigrade extremities, furnished with neither hoofs nor 
claws, but with structures somewhat intermediate between the two. Nevertheless, 
even among these primitive mammals, it is pxissible to recognize the germs of the 
marked characters which at the present day separate the various orders. In North 
America, in beds of the corresponding age, a much more ample stock of remains of a 
similar fauna is met with. Later on, in the Upper Eocene beds a much larger 
number of mammals appears, this fauna containing at least a hundred genera, most 
of them of large size, whereas to-day the European mammal-fauna consists only of 
fifty-four genera, and of these more than half are of small size. At this epoch 
slight distinctions between the European and American forms begin to appear, 
showing that even at these early times there was a commencing separation between 
the two great continents. In the earlier part of the Miocene age, so far as we know, 
no very great changes tike place, but at the end of Miocene time we find in several 
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localities wonderful assemblages of fossil mammals in great abundance and in an 
excellent state of preservation, which enable us to make a better comparison. 
Such localities have been discovered at Pikermi in Greece, in the island of Samos 
in the .33gean sea, at Maragha in Persia, and, perhaps the most important of all 
of them, in the Sivalik hills at the southern base of the Himalayas. 

This fauna bears a close resemblance to that of the Ethiopian Region in its 
present state, especially as regards the presence of girafl'es, gazelles, and other 
ungulates. North of the Alps this fauna, although represented, is not nearly so 
rich, many of the antelopes and giraffes being absent and being replaced by 
various forms of deer {Cervidce), which now commence to be very much more 
prominent. In the true Sivalik fauna of India there are a good many types, which 
have never yet been found in Europe ; such, for instance, as the camels, which are 
specially characteristic of the American Tertiary strata. Furthermore, there are 
found, in the American formations of this age, a large number of forms, such as Bos, 
Eqiius, Hippopotamus, and Ursus, which do not appear at all in Europe until the 
later Pliocene times. 

When the Pliocene times arrive, we begin to find a preponderating number of 
still existing genera present in the fossil beds, although the greater number of them 
have, at the present epoch, retreated southwards into the Oriental and Ethiopian 
Regions. This southward migration seems to have gone on throughout the Pliocene 
period, and was probably occasioned by the increasing cold caused by the gradual 
advent of the great Ice-age, which now began to make itself felt over the whole of 
the northern part of the globe. 

Finally, during the Glacial period the fauna assumed nearly its present form, 
containing large numbers of species that still survive. At this epoch, too, a con- 
nection appears to have been formed between the Old and New Worlds in the 
neighbourhood of Berings Strait, by means of which an interchange of animals 
took place, and resulted in occasioning the similarity which forms so marked a 
feature on a comparison of the Nearctic and Palaarctic faunas. 

It is this similarity that has caused certain writers on geographical distribution 
to unite the Patearctic and Nearctic Regions into one, whereas, as a matter of fact, 
palseontological evidence seems to show that, out of all the four Regions embraced 
under the term “ Arctogsea,” the North American or Nearctic Region was the first 
to be separated from the main mass, and that the similarity is a comparatively 
modem element in the character of the two faunas. 


ADDRESS TO HER MAJESTY THE QUEEN. 

The following address from the Society was forwarded last week to the 
Home Secretary for presentation to the Queen on the auspicious occasion 
of the completion of sixty years of Her Majesty’s reign : — 

TO HER MOST EXCELLENT MAJESTY THE QUEEN-EMPRESS. 

The Humble Address of the President and Council of the 
Hoyal Geographical Society. 

Most Gracious Sovereign, 

M e, Y’our Majesty's dutiful and loyal subjects, the President and 
Council of the Royal Geographical Society, beg leave, most respectfully. 
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to offer,' in the name of the Society, our sincere congratulations 
on the completion of the Sixtieth Year of Your Majesty’s happy and 
glorious reign. 

Sixty years ago, on the occasion of Your Majesty’s accession, our 
predecessors offered Your Majesty a humble address, thanking you for 
your gracious condescension and munificence in granting the Society 
the honour of Your Royal Patronage, and in bestowing upon the Society 
a Royal Premium for the encouragement of geographical science and 
discovery. 

Your Majesty has been graciously pleased to continue these marks of 
your Royal favour throughout your long reign, much to the advantage 
of the Society and to the advancement of the important subject with 
which it is its function to deal. The most distingu ished explorers and 
geographers at home and abroad during that long period have been the 
recipients of the Medal which Your Majesty’s lib erality enables the 
Society to award each j'ear. 

In the humble address offered by the Society sixty years ago it was 
predicted that the reign of Your Majesty, like that of your great pre- 
decessor Queen Elizabeth, would be famed for its glory and prosperity, 
and for the promotion of geographical knowledge. This prediction has 
been amply fulfilled, for during Your Majesty’s reign, all the unknown 
lands of the earth have been opened uj), the depths of the ocean have 
been explored, both poles have been closely approached, and that to a 
large extent by British enterprise. 

Through this means, not only has knowledge been greatly advanced, 
but humanity has been materially benefited, civilization spread over the 
globe, and the glory of the great Empire over which Your Majesty 
reigns, enhanced in a degree never before equalled. 

That Your Majesty may still be long spared to reign over this great 
Empire is the earnest wish and ardent prayer of Your Majesty’s loyal 
and devoted servants and subjects, the President, Council, and Fellows 
of the Roj'al Geographical Society. 

{S!(/))pd) Clejiests R. Markham, 

President. 

June 21, 18‘jT. 


THE MONTHLY RECORD. 

ASIA. 

Return of Dr. Sven Hedin to Europe. — After an absence of nearly four 
years, during which bis routes have covered Asia from end to end. Dr. Sven Hedin 
has returned to Sweden, bringing with him voluminous records of observations on 
the geography, geology, meteorology, orographical features and languages of the ex- 
tensive regions traversed by him. Even before this last series of journeys. Dr. Sven 
Hedin was well known to geographers for his journeys in Persia and ascent of th e 
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peak of Demavend, and he has since extended his operations throughout the whole 
of Central Asia, including Russian Turkistan, the Pamirs, Chinese Turkistan, and, 
last of all, Tibet and Mongolia. He has already communicated to us the results of 
6ome of his journeys, accounts of which have appeared in our pages, and we hope 
to welcome him among us in person at a meeting of the autumn session, when he 
has promised to read a paper on the general results of his journeys. Dr. Hedin is 
at present engaged in writing a popular account of his travels, after the issue of 
which he will devote himself to working up the vast mass of scientific material, 
which will be published separately. He is to receive the gold medal of the Russian 
Geographical Society early in the autumn. 

Lake Urmia. — The titular Archbishop of Philippopolis, the head of the French 
missionaries at Urmia, sends to the Missions Catholiques of June 11 (vol. 29, j). 
278) a short note on the state of the great salt lake of Urmia. He states that the 
inhabitants of the country bordering on the lake are becoming very anxious on 
account of the steady rise in its level which has been going on for the last five 
years. Tire plains of Urmia on the west, Salmas on the north-west, Maraga on the 
east, and Suldus are being encroached upon. The villages have in some instances 
been submerged, and meadows, fertile fields, vineyards, and gardens, formerly from 
six to eight hours’ walk from the lake, have been converted into marshes by the 
gradual infiltration of water, which rises from the ground in many places where 
springs were formerly unknown. The village of Aftuan, near Khosrova, in the 
plain of Salmas, has disappeared, and Baleau, in the plain of Urmia, where formerly 
wells 30 feet deep were required to reach water, is now saturated to the surface 
of the soil, and all cellars and excavations have become pools. 

Hydrographical Expedition to the Ob and Yenisei.— After having 
explored, during the two previous years, 1894 and 1895, the lower Yenisei and its 
bay, as well as the bay of the Ob and one of the branches of the river, the Great 
Ob, the steamer. Lieutenant Ovtsyn, and its sailing barge. Lieutenant Shuratoff, 
wintered at Tobolsk. They left it on June 16, 1896, and went down the Ob, the 
members of the expedition making astronomical determinations, and correcting the 
map of the river. It appeared that there is a number of shoals along the left bank, 
while along the right bank the river is free of them. The branch which is known 
as the Little Ob was explored next, the other branches being too shallow and thus 
offering no interest for navigation. The bar was carefully mapped, and it appeared 
that only close to the right bank is there a passage 12 feet deep, while along the 
left bank the maximum depth was only 9 feet. Consequently, the expedition 
directed its attention towards the discovery of some bay which would be sufficiently 
protected for big steamers being unloaded there before crossing the bar. Such a 
bay was found at last, and was named Nakhuka. It is situated 20 miles to the 
north of Cape Yamsale; it is sufficiently protected from the east winds, and can 
receive ships having a draught of 17 feet. The mapping of the Ob bay was com- 
pleted next, and it became apparent that the left bank, which was mapped in this 
century, had undergone but slight modifications, while the eastern coast, which 
was mapped in the last century, requires many changes. From the Ob the ex- 
pedition proceeded, via the Kara sea, to Arkhangelsk. The island Byelyi, so far as 
could be ascertained in foggy weather, is marked pretty correctly on the maps. In 
the Kara sea the two vessels experienced a bad storm, and on issuing from the Yugor 
strait, on September 3, they met with ice. In the Yugor strait, two English 
steamers, which were waiting for Mr. Wiggins, were spoken to, the expedition 
supplying them with its maps. On September 28 the expedition reached 
Arkhangelsk, bringing in most valuable hydrological, meteorological, astronomical, 
and pendulum observations, as well as natural history collections. 
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Transbaikalian GeograpMcal Society.— The Amur branch of the Eussian 
Geographical Society has formed, as is known, a sub-branch in its Chita, or 
Transbaikalian section. This branch, as we now learn, has prospered well. 
Many persons have responded to its appeal for books, etc., and a new building, with 
a botanical garden annexed to it, is now going to be erected to receive the library 
and the museum. In 1806, the library consisted already of 1095 volumes, and the 
museum was in pcssession of 13,259 objects — 6319 in natural science, 1745 in 
anthropology, 3371 in archmology, and so on. The most notable gifts were: a 
herbarium of Transbaikalia (652 determined species) ; a collection of maps, etc., from 
the Nerchinsk museum ; collections of rocks; a great number of objects relative to 
Buddhism (a gift of the Gusino-ozersk haitibo-lama) ; and a highly valued collection 
of samples of gold, both in sands and in rocks, with a geological collection — a gift 
of A. F. Heller. 

M. Bonin’s Journey in the Chinese Empire. — Although M. Bonin returned 
to France early in the year, a full account of his journey does not appear to have 
been yet placed before the Paris Geographical Society. Nevertheless, the details 
given in the Comptes Rendus of that Society (pp. 71-75, 111-113) show that the 
northern section of the route, between Ta-tsien-lu and Urga, has, like the southern 
section between Tong-king and Ta-tsien-lu {Journal, vol. viii. p. 515), been of much 
interest from a geographical point of view. Between Ta-tsien-lu and Lan-chau, 
M. Bonin traversed the little-known countries on the Tibetan frontier of China, 
inhabited by the aboriginal tribes known to the Chinese as Man-tze, and lately 
described to the Society by Mrs. Bishop. A point of interest brought out by his 
journey is the comparatively low altitude (10,000 feet) of the divide between the 
Yang-tse and Hoang-ho basins. From Lan-chau M. Bonin descended the Hoang-ho 
(partly by water) as far as the most northerly point of its great bend, in the Ordos 
country, which he crossed in order to visit the tomb of Jengis Khan. He is said to 
have crossed the Gobi to Urga away from the main routes, and, returning via Peking, 
Shanghai, and Hongkong, to have gained the distinction of being the first traveller 
to make the complete circuit of China. 

The Lyonese Commercial Mission to China. — Apart from the commercial 
objects of this mission {Journal, vol. viii. p. 296), a good deal of light seems to 
have been thrown by it on some of the less-known parts of Central and Western 
China. A short account of its proceedings appears in -1ms alien WelUtikn, 
1896-97, p. 350, and a more detailed description in the Tour du Monde. After 
a preliminary journey in Tong-king,* the expedition proceeded up the Pied river, 
and, dividing its forces, traversed the provinces of Yunnan, Kweichau, and Se- 
chuan, in various directions. The province of Yunnan is estimated to have at 
present a population of twelve to thirteen millions, a number much smaller than 
formerly. Eepresentatives of Chinese firms of Hongkong and Canton were found at 
most of the places visited, and these two cities are said to take 83 per cent, of 
the trade of Yunnan, while Tong-king gets at present only 10 per cent. With 
improved navigation on the Ked river, the French consider that competition from 
the side of Burma would be but little to be feared, and Lao-kai on the upper Bed 
river is thought to have a great future before it, as a place of exchange between 
Tong-king and Y’unnan. 


* Hanoi, in Tong-king, is said to have attained an enormous development within 
the last decade, and to be in a fair way to rival Singapore, Colombo, or Shanghai. 
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AFRICA. 

Anthropogeography of the Tipper Nile Eegion.— An instructive study 
by M. E. de Martonne, which originally appeared as a series of articles in the 
Annales de Geographie (October, 1896, to January, 1897), has lately been issued 
separately in pamphlet form. It claims to be the first systematic attempt to show 
in detail, for the upper Nile countries, the intimate connection which exists 
between the physical geography of a region and the life of man upon it. Previous 
writers have been too apt, M. de Martonne thinks, to lay stress on purely ethno- 
logical facts, which, after all, are of less importance in determining the life of a 
people than the physical surroundings in which they are placed.* The writer first 
gives a sketch of the physical geography of the region dealt with, showing next 
the effect which the facts noticed have had on the life of its inhabitants, and, lastly, 
elucidating difficult points by a consideration of ethnological facts. Each section 
serves as an explanatory comment on one of the three maps with which the brochure 
is provided. Eainfall, M. de Martonne shows, is the most potent factor in determining 
the main types of plant life in the region in question. He draws the usual dis- 
tinction between forest, park-like country, savannah, and steppe, the marshy region 
of the lower Bahr el Ghazal, etc., forming an additional type of country in the 
upper Nile region. A comparison of the maps shows in a striking way the 
dependence on these distinctions, both of the density of population (generally 
greatest in the park-like country), and of the forms of life displayed by the people, 
as hunters, cultivators, herdsmen, and fishers respectively. Some obscure points, 
such as the reason why certain herdsmen have settled down into a stationary life on 
the agricultural lands of the lake-plateau, are cleared up by a study of the 
ethnography especially that part which deals with the migrations of tribes, shown 
on Map III. A point which is not quite clearly explained by the author is the 
reason for the different mode of life of the Dinka and Bongo groups, both of which 
are Nilotic, and both inhabit a country mainly composed of savannahs. That the 
latter are iron-workers is, of course, explained by the nature of the soil, but it is 
not equally evident why they are purely agriculturists, while the Dinka are cattle- 
rearers. A somewhat kindred study, relating to the same region with parts of the 
upper Welle basin, appears in the Mitteilungen of the Leipzig Geographical Associa- 
tion (1890), from the pen of Dr. Curt Muller. It deals with the history of the 
development of states in the transition zone which borders the Bantu domain to 
the north, the dominant factor being, of course, the intrusion of light-coloured 
races (among which the writer includes the Zande and Mangbattu), and the sub- 
jection by them of the former Bantu populations. Dr. Muller deals less than 
M. de Martonne with the influence of geographical factors, and gives a considerable 
space to the question of the political organization of the states. Whereas the 
normal condition of the original populations was one in which the political unit 
was the village ruled by an independent chief, the political regime of the intruders 
IS marked by the presence of rulers whose influence extends over a large area, and 
who belong to a recognized dynasty. Corresponding to the importance of the 
ruler in the political system, is that of his place of residence as the geographical 
centre of the state, the political ties becoming weaker in proportion to the distance 
from the same, while uninhabited border tracts form the outmost periphery ot 
the separate units, and bring about a marked political insularity. This is especially 
to be seen in the Zande and Mangbattu territory, of which a map is given. 


* M. de Pre'ville’s work, noticed in our pages towards the end of 1895, regards the 
subject from the same point of view as M. de Martonne, but, as it treats of the whole 
continent, is necessarily less detailed with regard to the region in question. 
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The Victoria Nyanza. — Father Branl, already known to geograjAers for 
his survey of the Sesse island, in the Victoria Nyanza, contributes to the April 
numher of Petermanns Mitteilungen a short sketch of the various tribes inhabiting 
the southern shores and islands of that lake, with which his numerous voyages on 
its waters have made him familiar. Interesting details are given of the customs 
and mode of life of the several tribes. The Baziba are met with all over the lake, 
carrying on a brisk trade of barter between various countries on its shores. Like 
Dr. Baumann, Father Brard divides the peoples inhabiting the countries to the 
south of the lake into three principal branches — the IVazinja in the south-west 
(closely allied to all the tribes on the west side of the lake as far as Lnyoro), the 
Wanyamwezi (including the Wasukuma) in the south, and Bakerewe and their 
allied tribes in the south-east. Uzinja has of late years become depopulated, now 
containing only 150,000 inhabitants, confined to the lake-shore. One of the reasons 
assigned for this is the prevalence of polygamy, whilst the absence of the same 
custom is given as a reason for the large population of Usukuma. Father Brard 
does not despair of the civilization of the negro, though he acknowledges the many 
difficulties in the wa}-. A map accompanies the paper, one of its most noteworthy 
features being the large size of the islands of Lubondo and Maisome, which are 
made to occupy a large part of the area of Emin Pasha gulf. Father Brard notices 
an unusually high rise of the lake in 1895, which seems to correspond with the 
recently recorded high levels of Tanganyika and Nyasa {Journal, vol. i.\. p. 326). 

The Sahara. — Dr. Fred. S. Zaytoun, sometime medical officer of the North- 
West African Company, contributes a paper to the March number of the Scottish 
Geographical Magazine on Cape Juby, which again draws attention to the fact 
that the few scraps added in recent years to our knowledge of the Sahara have gone 
to show that the area known by that name is not the mere moving sand-waste most 
people were formerly content to suppose. The Sahara is not everywhere flat, and 
it is not entirely desert ; mountain ranges cross it which in places attain a height 
of 5000 feet above sea-level, and enclose verdant valleys dotted with groves of trees 
and supporting a large poi)ulation. There accordingly remains a wide field for 
exploration, but the difficulties to be overcome are enormous, and we cannot expect 
rapid progress in a country where the native population is so hopelessly hostile to 
any interference from outside. Dr. Zaytoun's paper deals specially with the 
Western Sahara, stretching from the Ahaggar mountains and Adrar on the east to 
the Atlantic, and from the Atlas down to the Senegal. The region is divided into a 
number of independent districts, with a total estimated population of about two 
millions. Cape Juby lies almost directly opposite the Canary islands, and from it 
the coast trends north-westward to the Wad Draa, the largest river of North-West 
Africa, and southward to CapeBojador. A remarkable feature of the Cape Juby region 
is the extreme healthiness of its climate. The north-north-easc trade winds, which 
blow during eight months of the year, produce great uniformity of temperature, and 
the air is at the same time so dry that diseases, such as dysentery, intermittent and 
black-water fevers, common in hot and malarious districts, are entirely unknown. 

AMERICA. 

Mr. E. A. Fitz Gerald’s Explorations in the Andes.— Wilting from Puente 
del Inca, south-east of Aconcagua, Mav J, Mr. Fitz Gerald reports satisfitctory progress 
in his mountain explorations in the Andes. From the triangulation and levellino- 
accompiished, he thinks that the altitudes hitherto given will have to be considerabl v 
reduced. He has come across some interesting glaciers and, he thinks, a new and 
active volcano to the south of Tupengato. The latter peak is certainly volcanic, 
as_much pumice and volcanic stones were found on the summit and elsewhere, but 
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Aconcagua is not so. In fact, there seems no volcano near it. The survey of 
Aconcagua and surrounding valleys with theodolite, telemeter-gradient-level, etc,, 
was completed, hut some side valleys remained to be examined. Mr. Fitz Gerald’s 
party was suffering much from cold and from the effects of bad water and the high 
altitudes combined with high winds. He hopes to be in London early in September. 

Area of Drainage Basin of Lake Superior. — The Kational Oeograpldcal 
Magazine for April, 1897, gives some recent measurements of coast-line and area. 
These are as follows : — 


Coast-line on American side 
,, Canadian side 


880 miles. 
992 ., 


Total coast-line 


... 1872 


Area of open-lake water-surface ... 

„ bays 

„ islands 


30,465 square miles. 
1,041 

660 „ 


Total area 


32,166 


of which 23,359 square miles are on the American side, and 8807 on the Canadian, 
The boundary -line across the lake between Canada and the United States is 289 
miles. The largest and most remarkable of the islands is Isle Royal, belonging to 
Michigan, which forms an isolated and nearly submerged mountain ridge 12 miles 
from Minnesota. It differs from the other islands m the very deep soundings 
that can be made on all sides. There are abundant indications of copper, but 
mining has never been a commercial success. There is abundant water and ex- 
cellent soil, but the population is small and never permanent. At the north of 
the lake lie a series of islands, of which St. Ignace, with its precipitous sides, may 
be taken as the type. There is only one archipelago proper, the Apostle islands, 
which are almost uninhabited. Tlte drainage of Lake Superior is about 82,800 
square miles. Of this the lake forms 39 per cent., and of the land 39 per cent, is 
Canadian and 22 American. A proposal has been made to dam the St. Louis 
and divert its water to the towns of Superior and Duluth, with a head of 650 feet, 
as an enormous source of cheap power ; but the watershed between the St. Louis 
and the Mississippi is so low that it might be difficult to prevent the St. Louis 
from emptying into the Mississippi. 


ATTSTRALASIA AND OCEANIC ISLANDS. 

Further Exploration in New Guinea by Sir Wm. Macgregor.— In two 

reports to the Governor of Queensland, dated January 18, 1897, Sir Wm. Macgregor 
gives details respecting a visit of inspection to certain places in the eastern part of 
British New Guinea, and a summary of the latest information on the gold-hearing 
districts of the possession. Accompanied by several prospectors, the Lieut.-Govercor 
started in November last up the Musa river, a large stream which empties itself 
into the sea a little west of 140° E. long. The natives met with proved friendly, 
hut the effects of the raid of 1895, by natives of the Mount Trafalgar district to the 
east, were seen in the form of deserted and ruined villages. After proceeding for 
some days’ journey up the river, its navigation proving exceedingly difficult on the 
last day, Sir Wm. Macgregor was unfortunately compelled to return, owing to a 
serious accident to Mr. Kowald, one of the prospectors. An odd claim for payment 
was made by the natives, on the score of their grief and resulting sleepless night.s 
entailed by the accident. Mr. Simpson, however, proceeded onwards, and examined 
No. I.— July, 1897.] h 
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the country watered by the Moni, Oiwa, and Adana, upper branches of the Musa. 
Although some gold was seen, the general result of the inspection was disappointing 
from the prospector's point of view. Throughout the journey from the sea, the three- 
peaked Mount Garopn, to the south- south-east, seems to have been a conspicuous 
object. The Lieut.-Governor subsequently paid a visit to the Mambare river 
district, where good relations with the natives on the whole prevailed. Several 
miners were in the interior, but the news from them was not encouraging. Those 
on Murua or Woodlark island are reported as doing better than those in New 
Guinea, where four parties in all are at work. The rubber industry has assumed 
considerable proportions in the eastern parts of the possession, and the rubber seems 
to be of good quality. 

Exploring Tour in North Queensland. — In the course of their journeys in 
search of a suitable localitj' for a new mission station, the Moravian missionaries 
in North Queensland have lately come upon two rivers, not previously shown on 
our maps, which empty themselves into the Gulf of Carpentaria, a little south of 
Duyfheii point (^Periodical Accounts, March, 1897). They appear to have water 
throughout the year, and to be navigable for some 25 miles from the sea. The 
country to which thev lead is said to be high, comparatively fertile, and eminently 
suited for a station. It is inhabited by small tribes of natives, who are totally 
devoid of clothing. The streams have bean named the “ Mission ” and the “ Hey,” 
the former being the continuation of “ Myall’s creek,” on which the Yorkdown 
cattle station is situated. 

The Island of Lombok. — Captain W. Cool, of the Dutch engineers, has 
written an account of the military operations carried out in 1894 by his countrymen 
in the island of Lombok, in the Eastern archipelago, and his work has lately been 
translated into English.* The island has been remarkable for the unusual 
political relations which have prevailed, a native Mohammedan population (known 
as the Sassaks) having been subjected by the Brahminical rulers of the neighbour- 
ing island of Bali. This had but lately occurred at the time of Wallace’s visit to 
the archipelago, and during his stay at Lombok he gained the impression that the 
Sassaks were contented with the new state of things. However, of late years the 
tyranny of the Balinese had become unendurable, and the Sassak chiefs addressed 
urgent requests to the Dutch authorities for help against their oppressors. After, 
perhaps, an undue amount of hesitation — caused, apparently, by a want of con- 
fidence, to which recent events in Achin and Flores had given rise — an expedition 
was at last decided on, and led finally to the complete overthrow of the Balinese 
to the great benefit of the Lombok people. The story of the expedition is told in 
detail by Captain Cool, who also gives two chapters on the people of the island, 
their manners and customs, and the history of their connection with the Dutch. 
His information is largely drawn from previous writers, a useful list of authorities 
being given at the end. But as most of these are naturally Dutch, Captain Cool’s 
summary of our knowledge of the island will be of much use to English readers, 
and forms, perhaps, the most valuable part of the book from a geographical point 
of view. An excellent index does much to facilitate reference. 

TOLiB EEQIONS. 

Proposed New Voyage of the “ Pram.”— With Dr. Nansen’s support and 
approval, Captain Sverdrup proposes next year to proceed in the Fram up Smith 
sound for the exploration of the northern coasts of Greenland. One object of the 


* ‘ With the Dutch in the East.’ By Captain W, Cool. Translated by E. J. 
Taylor. Loudon : Luzac. 1897. 
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expedition will be to examine the so-called" palajocry Stic ” ice, and, if possible, to deter- 
mine whether it be due to accumulation from the resistance offered by the arctic lands 
north of America to the polar currents, and how far it extends northward before 
giving place to ice more like that encountered by the Fram in the eastern hemisphere. 
The possibility of reaching a high latitude by Smith sound will, of course, much 
depend on the season, but, should the northern coast of Greenland be reached, 
it is hoped its exploration from the point reached by Peary on the east may be 
completed. 

The Departure of the “ Windward.” — Following up her two successful 
voyages to Franz Josef Land, the Windicard sailed on June 10 for the third time 
for that icy region, taking with her a fresh instalment of supplies for Mr. Jackson 
and his party. The equipment includes some kayaks, which have been specially 
made by Dr. Nansen for the English explorer, and also a light collapsible boat, and 
other stores, which are to be left for Herr Andree’s use, should he be compelled to 
retreat from his balloon expedition by way of Franz Josef Land. The Windward 
again sails under the experienced command of Captain James Brown, and it may 
therefore be hoped that her third voyage will be as fortunate as her second. 

MATHEMATIC il. AND PHYSICAL 6E3GEAPHY. 

Mr. Lyddeker on the Distribution of Mammals.* — The second volume 
of the ‘ Cambridge Geographical Series ’ is formed by a clear and comprehensive 
sketch, by Mr. R. Lyddeker, of the main facts in the past history and present 
geographical distribution of the mammalian subdivision of the animal kingdom. 
It might at first sight seem matter for regret that the study should be confined thus 
to a single branch of animal life, by which characteristic the book is broadly dis- 
tinguished in its plan from that published by Dr. Heilprin in the ‘ International 
Scientific Series ’ in 1887 ; f but in his introductory chapter Mr. Lyddeker gives 
good reasons for the limitation, showing the importance of the study of mammalian 
distribution from two special points of view, viz. the comparatively late epoch at 
which mammals attained their maximum development, and the restriction of 
their movements by the distribution of land and water obtaining at the time of their 
migrations. From the second of these the study of the distribution of mammals is 
particularly interesting to geographers, as throwing light on the more recent changes 
in the great surface features of the globe.+ The series of papers by Mr. W. L. 
Sclater, which have appeared in the Journal, is likewise written from this point 
of view, but is concerned rather with the distribution of existing forms than with 
the past history of life on the globe, whereas the investigation of the facts brought 
out by a study of fossil forms constitutes an important element in Mr. Lyddeker’s 
volume. In laying down the great zoological subdivisions of the Earth’s surface, 
he agrees in the main with Mr. Sclater, adopting, like him, the three broad divisions 
proposed by Dr. Blanford in 1890, and using likewise for them the terms Notogteic, 
iNeogaiic, and Arctogajic. These he considers as " realms,” the minor subdivisions 
being designated “ regions.” In the definition of these latter, he rather follows Dr. 
Heilprin than Mr. Sclater, uniting the Paltearctio and Nearctic regions under the 
name “ Holarctic,” and raising the Sonoran transition tract of the former to an 

* * ^ Geographical History of Mammals.’ Bv K. Lyddeker, b.a., f.h.s., v.p.g.s., etc. 
Cambridge University Press. 1S9G. 

t Misprinted 1878 on page 2G. 

7 On the vexed question of the permanence of ocean basins, Mr. LyilJeker takes a 
middle view, inclining to the ojtinion of Prof. Suess that the Atlantic at least is of 
comparatively recent date. 
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equal rank witli the other subdivisions of Arctor/iiti. Madagascar and neighbouring 
islands form another separate region, while Xutiytea constitutes four separate regions, 
instead of the two of Dr. Heilprin. Dr. Wallace's writings are of course largely 
drawn upon in the course of the study, although Mr. Lyddeker points out the 
drawback arising from his scheme of zoological realms, in that it gives no greater 
rank to Australia and South America than to the other divisions of the Earth’s 
surface, and overlooks the remarkable ditference between Africa and Madagascar. 

Atlantic Currents.* — The six charts contained in this atlas have been con- 
structed from information collated and prepared in the Meteorological Office. The 
amount of labour entailed in carrying out this work will be best understood from 
the fact that the operation has occupied about eight years, during which four of 
the staff of the Meteorological Office have been employed in plotting the data. The 
task of generalization has been done at the Hydrographic Department by Com- 
mander H. E. Purey-Cust, r.s., and Lieut. H. W. H. Helby, b.x. In the notice 
accompanying the charts, a list is given of the material available, which includes 
thousands of log-hooks, remark-books, and observations, many of which have been 
supplied by foreign governments. The system on which the charts are drawn is 
remarkably simple, and, when taken together with the instructions contained in 
the accompanying notice, should be easily understood by any navigator. The 
figures against the arrow afford a means of estimating the permanence of the 
currents in the general directions shown. The navigator is, however, warned in 
the notice that the currents depicted on the charts are generalized, and that the 
chance of finding the current shown will vary in proportion as the arrows sur- 
rounding the spot for which information is sought are consonant or not, but 
absolute correctness must never be expected. Mo currents under C miles a day 
have been recorded. Although the charts are only six in number, they are avail- 
able for every month in the year. The other month or months for which they may 
be Used is mentioned in the Title. It cannot he doubted that the information con- 
tained in this atlas will be of great service to those navigators and students of 
physical geography who will take the pains to study the charts, and that the atlas 
forms a valuable addition to the aids to navigation. 

Balfour Shoal.— Dr. John Murray adds another to the long list of papers 
embodying his researches on coral formations and deep-sea deposits in an article on 
the Balfour shoal in the Scottish Geographical Magazine (vol. xiii. p. 120). Tiie 
shoal in question is a remarkable submarine elevation discovered in lat. 10° S., 
long. 157° E., by Commander Balfour, when searching in H.M.S. Peay«i7; for the 
supposed Ocean Banger reef. Commander Balfour’s name is honourably known to 
oceanographers in connection with soundings in the greatest depths yet recorded in the 
ocean, and he has made a further contribution to science in the series of samples of 
deposits collected on the Balfour shoal, which have been examined by Dr. Murray. 
The shallowest depth obtained over the shoal was 830 fathoms; from the summit 
there are steep slopes, about 1 in -t'-l towards north-east, and more gentle slopes 
towards south-west. The surveying officers report the occurrence of disturbances of 
the water at the surface, due to the presence of the shoal, notwithstanding its great 
depth — an interesting fact which seems to call for closer examination. Analyses of 
the samples of deposits on the Balfour shoal show that they contain a very large 
quantity of carbonate of lime, ranging from about 89 per cent, on the summit to 
72 per cent, at the base of the cone, the decrease taking place with fair regularity. 

* ‘Monthly Current Charts for the Atlantic Ocean.’ London; published at the 
Admiralty, March 20, 1807, under the superiutenilem-e of Rear-Admiral M'. J. L. 
Wharton, r.ij., f.r.s., Hydrographer .T. D. Port r. agent. Price 7s. 
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In all cases the carbonate of lime is almost whoUy made up of dead shells which 
have Mien from the surface waters, and it is remarkable that in depths of less 
than 1000 fathoms the deposit takes the form of pteropod ooze, while beyond 
1000 fathoms there is typical globigerina ooze. Samples obtained by Commander 
Balfour on the great depths away from the shoal are all red clays, the carbonate of 
lime organisms disappearing entirely in depths beyond 3000 fathoms. On the 
steep north-east slope of the shoal there were indications of the deposition of 
manganese peroxide in greater quantity than elsewhere. 

GEKBBAL. 

Memorial to Joseph Thomson. — The memorial to the late Joseph Thomson, 
designed by Mr. Charles MacBride, of Edinburgh, was unveiled on June 8 by 
Sir Clements Markham at Thornhill, Dumfrieshire, in the presence of a large 
number of friends and admirers of the deceased explorer, including his aged father 
and mother. After the performance of the ceremony. Sir Clements Markham 
delivered a short address, recounting the services of Mr. Thomson, and showing how, 
by his own merits, he had won his way to distinction and public usefulness. Dr. 
Scott Keltie then, in the name of the committee and subscribers, made over the 
memorial to the care of the Dumfries County Council. The site chosen is imme- 
diately in front of the school at which Thomson received his education, and mid- 
way between the homes of his infancy and boyhood. The panelled sides of the 
memorial display a bas-relief and inscription commemorating his work in Africa, 
and the whole is surmounted with a bust in bronze, giving a striking likeness of the 
explorer. A marble replica of the bust will be presented to the Society. 

Geo^aphy at Victoria University. — ^We are glad to learn that the Victoria 
University Court has approved of the inclusion of Geography as an optional subject 
in the preliminary examination of the university. This must be regarded as aii 
important step in the progress of geographical education in England, and we hopte 
that the number of students who take the subject will he such as to justify the 
action of the University Court. The following are the subjects for the next 
examination : (u) Physical Geography — The agents at work on and beneath the 
surface of the Earth ; jAenomena resulting from earth-heat; distribution of land and 
water. (J) Political and Commercial Geography — Political and economical effects 
of natural features of countries ; outlines of geography of the British Empire 
(including historical geography) ; political and commercial geography of the 
United Kingdom. 


OBITUARY. 


Ney Elias, C.I.E. 

By IStei’hex AVheelei:. 

The announcement of the death of this distinguished traveller and geographer will 
be receh ed with profound regret by all who knew of the high value of his work. 

^ Mr. Key Elias, Gold Medallist and member of the Council of the Royal Geogra- 
phical Society, corresponding member of the Geographical Society, Berlin, late Her 
-lajesty s Consul-General for Khorasan and Seistan, died in Loudon, after a short 
illness, on May ol. Born in Kent on February 10, 1841, and educated partly in 
England, partly at Paris and Dresden, Mr. Elias first went to the East in 1806, 
in tbe employ of a commercial firm engaged in the China and Japan trade. His 
geographical bent had shown itself before he left Europe. In 1865 he had been 
elected a Fellow, and he was one of the first to profit by the special instruction 
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given at the Society’s rooms, taking lessons in astronomy and surveying under 
Commander George, n.x. Three years after his arrival in China, he wrote a paper 
for the Society,* * * § which, as Sir Roderick Murchison said, “ gave us for the first time 
accurate information regarding that remarkable phenomenon, the diversion of the 
waters of the great Hoang-ho, or Yellow river;” the diversion, that is, which had 
taken place between the years 1851 and 1853, and had been predicted some time 
before by the Abbe Hue. The paper and the accompanying charts embodied the 
results of three separate journeys.t Little is said about the hardships undergone, 
and the perils encountered, when riding along the old bed of the river, or voyaging 
up and down its new course in fragile native craft, ill fitted to battle against strong 
currents. The author was more intent on elucidating the practical and scientific 
results of his expedition than on writing a sensational account of his adventures. 
The scientific results were summed up by the President (Sir R. Murchison) : “ He 
traced the course of the river to its new embouchure in the gulf of Pechili, fixed 
positions by astronomical observations, and made a survey which enabled him to 
complete an exceedingly good map of the country traversed.” “ The manner in which 
he carried out his examination,” Sir Roderick added, ‘‘ did him the highest credit.” 

In July, 1872, accompanied by one Chinese attendant, Mr. Elias started from 
Pekin on his expedition to and across Western Mongolia, a journey described by 
the President of the Society, Sir Henry Eawlinson, as “ one which will live in the 
memory of geographers, after travels which are the mere record of personal adven- 
ture have been long forgotten.” Mr. Elias had made his way from the great wall 
of China through the then almost unknown steppes and mountains of Mongolia, 
a distance of nearly 2500 miles, to the Russian frontier; and thence another 
2300 miles to Nijni Yovogorod, the easternmost point at that time reached by the 
railway. And he had done more than this. Sir Henry Rawlinson, when presenting 
him with the Founders’ Gold Medal, referred with marked approbation to “ the 
indefatigable industry which you have displayed in carrying through your entire 
route a continuous series of observations.” “ That they should have been accom- 
plished,” the President added, “at his own expense by a young amateur surveyor 
who, in the words of Sir K. I. Murchison, ‘pursued his travels in China through a 
pure love of geographical exploration, during holidays taken from active commercial 
pursuits,’ does indeed strike one with astonishment.” 7 To give in this brief 
notice anything like an adequate notion of the achievement which won for Mr. Elias 
one of the two highest distinctions at the Society’s disposal would be impossible ; 
and it must suffice to have quoted the opinion formed by Sir Henry Rawlinson. 
Mr. Elias’s paper was published in the Society’s Journal,^ and the Pounder’s Gold 
Medal was awarded to him on May 26, 1873. 

Recognizing the merit and abilities of the now distinguished young traveller. 
Sir Henry Rawlinson and Sir Bartle Frere exerted their influence with the 
Indian Government on his behalf, the result being that in March, 1871, he was 
gazetted an extra Attache in the Foreign Office at Calcutta. Thenceforward, up to 
within a few months of his death, he was actively employed in the service of his 
country, to which he devoted himself with the unfaltering if silent determination 
that marked all his actions. What he sacrificed to his high and heroic ideal of 
duty will never be fully known. 

In September, 1871, Mr. Elias was appointed Assistant to the Resident at 

* Journal. R.G S., vol. xl. (1870), p. 1. 

t See also a paper by Mr. Elias on ‘‘The Xew Bud of the Yellow River” in the 
Journal of the North China branch of the Royal Asiatic Society. Shant'hai, 1869. 

J Proceedings E.G.S.. vol. xvii. (1872-73). p. 230 

§ Journal, R.Q.S., vol. xliii. (1873). p. los. 
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Mandelay, in Upper Burma, and shortly afterwards was instructed to accompanj' 
Colonel Horace Browne as second in command of the British Overland Mission to 
China. The disastrous issue of that ill-fated enterprise needs not to be retold. 
The murder of Augustus Margary and the repulse of the mission a few marches 
within the Chinese border are fully described in Dr. Anderson’s book,* as well as 
in official reports. But it is necessary to mention here that, as related by Dr. 
Anderson, Mr. Elias admirably performed the task imposed on him of providing 
transport for the expedition, engaging followers, and negotiating with the hill 
chiefs ; that the plans of the mission were changed at the last moment contrary to 
his advice ; and that, accompanied by Captain Cook, he made his way in safety 



SEY ELIAS, C.I E. 

{From a phUoijraph by Maud and Fvx.) 

to the headquarters of the famous Li-sieh-tai, and, by the exercise ot tact and 
resolution, got back to Bhamo without misadventure. 

In 1876 Mr. Elias submitted to the Oovernment of India a carefully devised 
project for an expedition from Pekin through the north-western provinces of China 
to Korthern Tibet and the Kuen Lun mountains ; and he subsequently expressed 
his willingness to accept the very onerous conditions which Lord Lytton’s advisers 
thought it prudent to impose, namely, that he should travel as a private person. 


* ‘ Mandalay to Momein.’ By .Tohn Anderson, m.d. London. ISTiS. 



104 


OlilTUARY. 


and that the Government should not be called upon to assist him in the event of 
his plans miscarrying. But the idea of a Tibetan expedition, to his intense dis- 
appointment, had in the end to he abandoned. The scheme fell through, mainly, 
as Mr. Elias believed, owing to the opposition of one or two members of the vice- 
regal council and to obstacles created by diplomatists at Pekin, to whom the Indian 
Foreign Office referred the matter without giving Mr. Elias a chance of fully 
explaining his project or of meeting the arguments against it. No personal 
ambition had inspired him. He was convinced that the political interests of the 
British Government would be promoted by the undertaking, as well as the cause 
of geographical research. “It is certainly wrong,” he wrote at the time, “that 
Russian expeditions should be able to explore our frontiers and make themselves 
favourably known, while we are unable to show ourselves there.” No one better 
understood the perils of such an enterprise, but he was fully prepared to stake life 
and reputation on the execution of it. Perhaps it may be as well to explain here 
that he always deprecated the notion that any advantage was to he gained by 
sensational eftbrts to reach Lhasa. Only a few months ago he wrote in a private 
letter, “ What do people imagine they wull see there beyond what Manning and 
Hue saw ? and the geography has been pretty well worked out by the pundits. 
I am afraid,” he added, “that our exi>lorers are wanting in originality. Why 
<loesn’t somebody try Arabia or the Malay peninsula instead of Tibet over and over 
again? And how is it that we allow a Frenchman to do such a really important 
piece of work on our frontiers as Prince Henry of Orleans did last winter (18115-96) 
in proving the sources of the Irawaddy?” 

Had Mr. Elias remained in Burma, be might have found the means of antici- 
pating Prince Henry ; but by the end of 1877 he was at the other extremity of the 
Indian empire, having been appointed in October of that year British Joint Commis- 
sioner of Ladak, in succession to another of the Society’s Gold Medallists, the late 
Robert Shaw. At first, as he said, there was little to be done there besides ibe.':- 
shooting, though he was also able to prosecute his researches in the history of Central 
-Vsia. But in 1879 a new field of activity was opened to him. In the year of his 
appointment to Ladak, Takub Beg of Kashgar died or was poisoned, leaving his 
kingdom to be reoccupied by the Chinese ; and the Indian Government became 
anxious to establish friendly relations with the new rulers of Eastern Turkistan. Mr. 
Elias, accordingly, made several journeys across the Karakorum. From the official 
record of his services, it appears that he was “on special duty” at Yarkund from 
June 14 to August 17, 1879; “on deputation to Kashgar” from March 8 to 
August 20, 1880 ; and “ on special duty ” again at Kashgar from May 20 to 
September, 1885. His reports to Government at this period have never been 
jiublished ; but a long letter in the 27mes, dated from Kashgar, July 10, 1880, 
and entitled “ The Chinese Reoccupation of Turkistan,” contains some of the 
results of his observations. It completely disposed of the fictions current in Europe 
as to the exj)loits of the Chinese army, and gave a spirited and trustworthy account 
of the sudden collapse of the dominion founded by the Turki soldier of fortune, 
Yakub Beg. 

In September, 1885, under instructions from the Indian Foreign Office, Mr. Elias 
left Yarkund for the Pamirs and the upj>er Oxus. A brief summary of the expredi- 
tion is given by Mr. C. E. D. Black ; * while the geographical results have been alluded 
to by the Right Hon. George Curzon in his recent paper on “The Pamirs and the 
.Source of the Oxus,” and, previously-, in a letter to the Tinifs (December 14, 1803). 
But a full account of this remarkable journey has yet to be published. Mr. Elias 


•A Mrmoir .4 the In lian Sur\eys. 1.S75-1S90.’ Lomlcn. 1891. 
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carried out a route survey from the Chinese frontier to Ishkashim, a distance of 
GOO miles ; he fixed points and altitudes on the Pamirs ; he visited the conflu- 
ence of the Murghab and Panja rivers, which no Englishman has done before 
or since ; he traversed Badakshan and Balkh, reached the camp of the British 
Boundary Commission near Herat, and thence returned to India by way of Balkh 
and Chitral. “ Mr. Elias informs me,” Mr. Curzon wrote in his letter to the 
Times, “ that, from a careful inspection and personal lording of both rivers [i.e. the 
Aksu-Murghab and Panja streams where they unite at Kila Wamar), and from 
minute local inquiries as to their respective fluctuations, he was able to satisfy 
himself that the Panja is at every season but one (June and July) a very much 
more voluminous stream than the Murghab.” Of course, as Mr. Elias explained 
in his report, there were other factors in the problem, as to which was the head- 
stream of the Oxus; but he had solved what in 1885 was the vital one. Nothing 
remained for his successors to investigate save a few questions which, however 
interesting, were comparatively of minor importance. It may be said, therefore, 
that to Mr. Elias belongs the honour of being the first to solve a problem which 
had long been a mystery to geographers and a vexation to statesmen. He indicated 
the true sources of the Oxus. 

In a private letter in January, 1888, Mr. Elias wrote to a friend, “ The Government 
have just gazetted me to the order of the C.I.E., in spite of my having often begged 
them not to do so. As soon as I saw it in the Pioneer, I wrote and asked to be 
gazetted out. I do not regard it as a reward, and I mean to stick to my refusal in 
spite of all consequences. I have often told them that I would have no order (once 
when it was a question of a C.S.I.).” 

In October, 1889, Mr. Elias was ordered to take command of a commission 
deputed to inquire into the political geography of the Shan States, on the borders 
of Burma and Siam.* The commission carried out a survey of the country, effectively 
asserted British authority in places where no doubt existed as to the justice of 
British claims, and made recommendations to Government as to a future delimitation. 

From November 7, 1888, to February 12, 1889, Mr. Elias was on special duty 
in connection with the Sikkim Expedition ; and here again his official work is hidden 
away in confidential reports to Government. On December 14, 1891, he was 
appointed agent to the Governor-General at Meshed, and Consul-General for 
Ehorasan and Seistan. which appointment he held till November, 1896, when he 
was obliged to retire by continued ill health, the effects of exposure and hardships 
he had undergone during his many solitary and arduous journeys in Central Asia. 

During his furlough in 1895, Mr. Elias spent most of his leisure in the prepara- 
tion of an English edition of the Tariklii-Iiashidi, a history of the Moghuls of 
(central Asia, together with autobiographical memoirs written in the seventeenth 
century by Mirza Haidar of Kashgar, a cousin of the Emperor Baber. Possessing 
merely an elementary acquaintance with Persian and Turki, Mr. Elias enlisted the 
services of an accomplished Oriental scholar, Mr. Boss, for the work of translation. 
But the introduction, the notes, historical and geographical, together with the 
material for an admirable map, were contributed by himself; and the volume, both 
in its inception and execution, bore the unmistakable stamp of his unrivalled 
experience and knowledge of the countries and peoples described by the author. It 
is especially valuable for the light it throws on disputed points in regard to the 
historical geography of Central Asia and the ethnology of Turk, Tartar, and iloghul. 

Mr. Elias died very suddenly from blood-poisoning. Only a few days before, he 


.See a paper, by Colonel E. G. Barrow, in the Proceedings of the Simla United 
Service Institution for 1S90. 
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had discussed other literary projects with a friend, and more especially the idea of 
bringing out a new edition of the autobiography of Baber. He had also been 
correcting the proofs of a memorandum on unexplored tracts in Asia, which he had 
written for the Society. 

Of his private life and interests, of the attractiveness of a character in which a 
certain reserve of demeanour would at once disappear when something was to be 
done for others, of the steady pursuit of worthy aims with what seemed absolute 
unconsciousness of lower incentives to ambition, it may be out of place to speak 
here. But his merits were not to be obscured by persistent modesty, and met with 
a wider recognition than he imagined. No one, indeed, even on the most casual 
acquaintance, could fail to note some indication of his fine qualities; while the 
splendid proofs of his courage and endurance, his keen judgments and wide attain- 
ments, are marked for geographers on the map of Asia. 


Baron Oscar Dickson. 

Baron Oscar Dickson, the well-known patron of Swedish arctic exploration, died 
at his estate at Almniis, in Sweden, on June 5, in his seventy-fourth year. Although 
born and bred in Sweden, our deceased associate was of Scotch extraction, being 
the second son of James Dickson, who, with his brother Robert, emigrated to 
Gothenburg early in the century, and founded there the since well-known mercantile 
firm ot Dickson and Company. The two brothers were known far and wide for 
their munificence and liberality, and the sons of James fully sustained their father’s 
reputation in this respect. From 1868 onwards few arctic expsditions left the 
shores of Sweden but were supported in greater or less degree by Oscar Dickson, 
who, in Baron Nordenskji'dd, found just the man needed to carry his ideas into 
execution. The three earliest expeditions to which, in whole or in part, Oscar 
1 fickson contributed the funds were directed towards Greenland and Spitsbergen, 
that of 1872-73 wintering further north than any which had preceded it in this 
part of the world. In 1875 and following years the northern coast of Asia was the 
point aimed at, and the tentative expeditions of 1875 and 1876, to the mouth of 
the Yenesei, paved the way for the great voyage of Nordenskjold in 1878-79, by 
which the north-east passage was effected for the first and (so far) for the only 
time. The expense of this expedition was borne in equal shares by King Oscar, 
Oscar Dickson, and M. Sibiriakof. Oscar Dickson’s interest in arctic voyages did 
not end here. The funds for Baron Nordenskjold’s Greenland expedition of 1883 
were entirely provided by him, and he contributed a liberal sum to the Danish 
expedition in the Dijmphna, and warmly supported many minor scientific under- 
takings. He had joined our Society in 1875. 


Obituary of the Year. 

The following is a list of the Fellows of the Society who have died durim^ the 
year 1896-97 (April 30) : — 

Sir Percy xVndersox ; Edward Arihtage; Wji. James Armitage ; Hod- 
Da vid Arxot; W. F. Aixsworth; Robert Bradford; Colonel R. C. Biekett ; 
H. R. Baillie ; John William Birch; Henry W. A. Coorer ; Right Hon. Hugh 
C. E. Childers; Thojias Barclay Cartwright; Geo. W. Camrbell; William 
Campbell; Sedgwick S. Cowper; Major P. W. G. Copland-Crawford ; James 
Cleminson ; Louis P. Casella ; William Debenham ; Major Edward William 
Dun ; William Fane de Salis; Sir Walter Ecgexe de Sou/Ia ; Hon. Charles 
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H. S. Erski>'e ; William Alfred Eckebsley; Hon. James J. Fellows; Johs 
Dalziel Fairley ; General the Hon. Sir St. George Foley ; Axthoxy Forster ; 
General Charles Foster ; Colonel Alexander Gordon ; Geoik.e Gregsox ; Isaac 
James Green; Sir Frederic Hughes; John Hudson; Edward Dowling 
Hodgson ; Eowland Hamilton ; Henry Holroyd ; Winslow Jones ; John 
Brookes Johnston ; Bryans Thomas Knights ; Captain Fredk. Eyre Lawrence ; 

F. G. Luck ; Lord Lilford ; George Lawford ; Sir T. Galbraith Logan ; 
Donald Larnach ; Major John L’Aker ; Baron Sir Ferdinand vox Mueller ; 
Joseph A. Moloney; Kenneth K. Murchison; C. Keir Mackintosh; William 

G. Margetts; Admiral of the Fleet, Sir Alexander Milne ; Dr. F. J. Mouat ; 
Benjamin Kewbatt; John Lowe Nicoll; Major E. Roderic Owen; Edward 
Lavington Oxenham ; Edward D. Ogilvie ; Sir John Pender ; Captain James 
Porter; George Phillips ; Frederick Porter ; Admiral Sir Geo. H. Rich.ards 
F. Richardson ; Eobt. Eich.ardson ; General J. Meredith Read ; Edward 
Stapleton ; Harold Stephens ; Edwin Speight ; Captain James Masters Shake ; 
General Sir Charles W. D. Stavelf.y ; Gilbert Stevenson ; Admiral Walter 
Stewart; M. Vivien db St. Martin; Dr. F. A. A. Smith; Edward Owen 
Tudor; .John White; Herbert Worthington; Charles H. Westendarp; 
William Noel West; Count Willy de Wagner; E. D. Young. 

CORRESPONDENCE. 

Formation of a Lake in Nafjur. 

By a letter just received, I learn that the Hopar glacier in Nagar, which was 
traversed and described by me in 1892, has advanced and clammed up the Hispar 
river, forming a lake in the deep and narrow gorge below the foot of the Hispar 
glacier. The foot of the Hopar glacier is depicted in an illustration to my letter on 
the crossing of the Hispar pass (B.G.S. Proc., November, 1892). The length of the 
lake is stated to he -1 miles. If the ice-dam breaks, the waters will iiour down the 
Hunza gorge, and may do considerable damage below Gilgit. 

AV. Martin Conway. 


MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1896-97. 

Anniversary Meeting, May 17, 1897. — Sir Clements Map.kham, k.c.b., f.r.s., 
President, in the Chair. 

The Secretary read the Minutes of the last Anniversary Aleeting. 

Elections. — Edward Herbert Arming ; Frederick E. Blaisdell, L'.E. ; Saai 
^ msan Chattergn ; Bohert Codrington ; John Cohen ; Tathwell Henry Bate 
CoUinson; Thomas Peiison Griffithes ; B. T. Gunther, M.A. ; ,S. McCracken, B.A. ; 
Wdliam Monkman Maitland ; John T. Meesom, B.A. ; James Hope Lloyd Verneg ; 
Dr. George de Wagner. 

The President then presented the medals and other awards for the year. 

Ihe President: M. Lessar, we are very much obliged to you for coming here 
this afternoon in the unavoidable absence of your distinguished countryman, M. P. 
Semenofl. Ihe Council has awarded the Founders’ Gold Medal to M. Semenoff, 
the Vice-PresMent of the Imperial Russian Geographical Society, in recognition of 
his great services to geography, in having promoted the exploration of Central Asia 
with great zeal and success during a long course of years, and also for his own 
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iourneys in the Tian Shan mountains, parts of which were visited by him for the 
first time. M. Semenoff has also made valuable addenda to the translation of Ritter’s 
Asia, and is the author of the Students’ Russian Dictionary of Geography. This 
Society has always very highly appreciated the labours of Russian explorers and 
Russian geographers, and on five previous occasions they have won our royal 
award. On the present occasion, although the medal is granted solely for M. 
Semenotl’s own merits, still we believe that my venerable friend, to some extent, 
may be considered to represent other distinguished explorers who have laboured 
under his initiation. I have just heard with great pleasure that AI. Semenoff has 
for the fifteenth time been elected Vice-President of the Impel ill Geographical 
Society, a post which, I believe, he has held with much distinction for nearly a 
quarter of a century. I have the pleasure of placing this medal in your hands 
for transmission to AI. Senienolf. 

AI. Lessar (Councillor of the Russian Embassy) : C’est avec des regrets bien 
sinceres que M. Semenoff, retenu a St. Petersbourg par les devoirs du service, a dii 
renoncer au plaisir de venir it Londres afin de remercier personnellement la Societe 
Royale de la haute distinction qui lui a ete decernea, et c’est a moi qu’est echu 
I’honneur de le faire en son nom. Nous venons d’entendre en quels termes Sir C. 
Alarkham a juge I’muvre du Vice-President de la Societe Imperiale Russe de 
Geographic, et certes je n’ai rien ?i ajouter a cette appreciation fiatteuse. Je saisis 
seulement cette occasion pour payer .'i M. Semenoff une dette de reconnaissance 
pour ainsi dire personelle, en mon nom et au nom de plusieurs generations de oeux 
qui ont travaille aux progres de la geographic en Russie. Le voyage au Tian Shan, 
brillant debut qui mit AI. Semenoff' d’embliie au premier rang des explorateurs, n’a 
I'te que le commencement de sa carriere scientifique. Depuis lors pendant plus de 
40 ans il a pris une part dirigeante au mouvement geographique de notre pays : la 
liste des ouvrages de la plus haute valeur que nous lui devons est trop longue pour 
I'tre citce ici ; il n’y a pas eu une seule expedition scientifique ou exploration russe 
A laquelle AI. Semenoff' n’ait pris part, tantot coinme initiateur, tantut comme guide 
6 ur et savant, elaborant les programmes et donnant des conseils auxquels bien souvent 
a etc du en grande partie le succes des voyages entrepris. 

Aussi en cette occasion, je suis heureux non seulement de vous assurer de la 
]'art de AI. Semenoff' qu’aucune distinction ne lui a jamais procure plus de satis- 
faction que la medaille que AI. le President vient de me transmettre, mais encore 
vous prior de vouloir bien recevoir la vive gratitude de toute mon pays pour 
I'hommage rendu encore une fois — pour la sixieme fois, comme vient de le dire AI. 
le President — a un de nos plus eminents savants, hommage bien prdcieux quand il 
vient de la part do I’illustre Societe Royale .a laquelle la science geographique doit 
une si grande partie de tes pilus beaux progres. 

The President : The I’atron’s Gold Aledal has been awarded to Dr. George 
Dawson, the Director of the Survey of Canada, for his numerous journeys and ex- 
plorations in the Xorth-AVest territory and in British Columbia, and especially for the 
valuable work he did while in command of the Yukon Expedition. Dr. ] )awson, ty 
his writings, has done very valuable work for physical geography', and has thrown 
light on the physical geography of that part of the Xorth American continent to 
the westward of the great lakes. He has always done his best to forward explora- 
tion in the Dominion of Canada, in those parts especially which are still unexplored 
and unknown. Sir Donald Smith has kindly undertaken to forward the gold medal 
to Dr. Dawson, now in Canada. 

Sir Donald Smith (High Commissioner for Canada) : I wish to say that I look 
upon this as a privilege and a very great pleasure indeed, both as representing 
Canada and personally t" receive from you this medal fur Dr. George Dawson, the 



MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, SESSION 1896-97. 100 


worthy son of a most worthy father. Sir William Dawson, both of whom we regard 
with great pride in Canada. 

The Pkesidest : Lieut. Tandeleur, the Murchison Grant has been awarded to 
you for your very valuable reports and surveys, and for other geographical work which 
you have performed during the last five years. On your return from your expedi- 
tion into Somaliland, Mr. Coles, who examined your work, was very much struck 
by its remarkable accuracy and the pains you had taken, and I then foresaw that 
you would do much more valuable work for geography, although I scarcely antici- 
pated you would do it so soon. Very shortly after your return you were sent out 
to Uganda, Unyoro, and the upper Nile, making numerous astronomical observa- 
tions and surveyings while on active service and in a hostile country. Your work 
in the field enabled you to construct valuable maps. In the present year, 
under the auspices of our Vice-President, Sir George Goldie, you have during 
active service made other valuable surveys — I may almost say that you were 
advancing with your sword in one hand and your sextant in the other. It is a 
very great pleasure to me personally to be the channel through which you receive 
this award, for in all my experience I have never known a geographer so young as 
you are, or indeed of any age, perform so much extremely valuable geographical 
work in so short a time. The award will be presented so soon as it is ready in the 
form that pleases you best. 

Mr. Bille, we are extremely obliged to you for coming here this afternoon, and 
very glad your Excellency has returned to England in time to receive these awards 
for your countrymen, whose absence is unavoidable. Dr. Thoroddsen, during the 
last seventeen years, has done most valuable work for geography and geology in 
the most inaccessible parts of Iceland ; while Lieut. Kyder has, in his work along 
the east coast of Greenland, made several most interesting geographical discoveries. 
AVe place these awards in your hands with the request that your Excellency will 
forward them to your countrymen, and convey also to them our great appreciation 
of their valuable labours. The awards will be presented in the form they like 
best; Dr. Thoroddsen will receive a watch, and Lieut. Eyder a piece of plate. 

M. Bili.e : I need not tell you I accept with great pleasure the request to trans- 
mit to my compatriots the awards you have done them the honour to bestow upon 
them, and I think I can vouch for the feeling of gratitude with which Mr. Eyder 
and Dr. Thoroddsen will accept them ; indeed, no greater encouragement could 
come to them from a more exalted place. Scientists and explorers from small 
countries like my own will often feel quite keenly the restrictions which handicap 
their efforts— their limited resources, as a rule, and the language generally unknown. 
There is no doubt that much that is achieved, and much that might be achieved, 
is doomed beforehand to be as unknown as that foreign language, but if they can 
look to a great and celebrated Society like this to support their efforts, and to 
eventually proclaim their success, their courage will rise, their energy will double, 
and their horizon will widen. It is, in fact, to them like a ticket of admittance to 
the platform from which they can address the civilized world. I need not say any 
more to explain the importance the acknowledgment in the solemn meeting of this 
Society will have for my compatriots, and I beg to express the gratitude and thanks 
I feel myself. 

The Presidext : The Gill Memorial has been awarded to Mr. C. E. Douglas 
for his persistent and most useful exploration of the western slopes of the Yew 
Zealand Alps, during which he has ascended most of the valleys as far as the 
glaciers in the face of difficulties caused by the rough ground, dense forest, 
and innumerable chasms. He has in this way furnished valuable reports and 
maps, and we fee> we are giving this honour to Mr. Douglas, not only for the zeal 
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he has shown in these explorations, but also because we remember he has done it, 
until quite lately, entirely at his own expense. I have pleasure in handing the 
Gill Memorial and the diploma to Mr. Kennaway, secretary of the Agent-General 
for New Zealand, who has kindly attended in place of the Agent-General for New 
Zealand, who is unable to come. 

Mr. Kexxaway : I beg to thank you on behalf of Mr. Douglas and also of the 
Agent-General for New Zealand, for the kind manner in which you have spoken 
of Mr. Douglas, and the handsome way in which you have shown your 
appreciation of his explorations in the Southern Alps. I myself many years ago 
explored, not the Western, but the eastern slopes of the Southern Alps, and to a 
certain extent, therefore, I know the hardships he must have undergone on the 
western slopes, where the forests are very dense and the inaccessibility is very 
great. I think also I might state that it is a little appropriate that I should 
receive for him your Society’s award, as I was once the representative of Mount 
Cook in the local parliament of the Province of Canterbury. I beg, therefore, 
to again thank you very much for the kind manner in which you have presented 
this award to Mr. Douglas. 

The President then delivered his Anniversary Address (see vol. ix. p. 589). 
Lord Belhatex proposed and Mr. G. S. Mackenzie seconded a vote of thanks to 
the President for his address. 

After visitors had withdrawn, the President appointed Captain Bedford and 
Captain Stiffe scrutineers of the ballot for the new Council. 

The Secretary read the report of the Council as follows : — 

REPORT OF THE COUNCIL. 

The Council have the pleasure of submitting to the Fellows the following Report 
on the general and financial condition of the Society : — 

Membership . — The number of Fellows elected during the year ending April 12, 
1897, was 267, and nine Honorary Corresponding Members. In the previous year, 
1895-06, the total elections amounted to 23!t, and in 1894-93 the number was 
210. Our losses h.ave been, by death 82 (besides one Honorary Corresponding 
Member), by resignation 40, and by removal on account of arrears of subscription 
56 ; making a total increase of membership for the year of 97. In the year 1895-9(; 
there was an increase of 47, in 1894-95 an increase of 12. The total number 
of Fellows on the list (which does not include those (25) who have been elected 
but have not yet paid the fees, and exclusive of Honorary and Honorary' Corre- 
sponding Members) on May 10 was 3854.* 

Finance . — As will be seen by the annexed Statement of Receipts and P.\yments 
for the year, the total net income for the financial year ending December 31, 1896 
(J..e. exclusive of balance in hand), was 11.0237. Is. 8c7., of which 73797. 8s. consisted 
of entrance fees and subscriptions of Fellows. In the previous year, 1895 the 
total net income was 10,2097. 11s. 8(7., and the amount of subscrijitions, etc., 
74 .j 87. ; in 1894, the two totals were 98537. 4s. 6'7. and 68527. lOs. respectively. 

The net expenditure for the past year {i.e. exclusive of balance in hand) 
was 10,8207. 15s. Ir7. The net expenditure in 1893 was 10,0577. 10s. 6(7. ; in 1894, 
Os. Oil. 


* It will be observed that the elections are given for the year ending April 12, the 
accounts for the year ending December 31. The total number of Fellows elected 
during the finaucuil year January to Decenib.-r, 1896, was25u, including three Honorary 
Corresponding Members. 
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The Finance Committee of the Council have held, as usual, meetings during the 
year, supervising the accounts of the Society. The Annual Audit was held on 
March 31 last, the accounts being audited by a chartered accountant and duly 
certified as correct. The following is the Auditor’s Report : — • 

Auditor's Report , — “I beg to report that I have examined the account of 
Receipts and Payments of your Society for the year ended December 31 last, with 
the books and vouchers relating thereto, and find it to be correct. I have also 
verified the balance at the bankers and the securities held for investments of the 
Society, as follows ; — 

Securities held by Bankers : — 

10007. Norwegian SJ per cent. Bonds. 

10007. India 3J per cent. Debentures. 

18007. Great Western Railway IJ per cent. Debenture Stock. 

1S507. Great Indian Peninsula Railway 5 per cent. Guaranteed Stock. 

13317. London and North-Weatern Railway, 3 per cent. Debenture Stock. 

13337. North-Eastern Railway 3 per cent. Debenture Stock. 

20 007. Caledonian Railway 4 per cent. Preference Stock No. 1. 

Inscribed at Bank of England : — 

31357. Us. 11(7. 2| per cent. Consols “A.” 

4407. 2 J per cent. Consols •* B.” 

10287. 5«. *5(7. New South Wales 3J per cent. Stock, 1921. 

100 . 17 . New Zealand 4 per cent. Stock. 

10017. Metropolitan 31 per cent. Consolidated Stock 

4007. Metropolitan 25 per cent. Consolidated Stock. 

10007. India 31 per cent. Stock. 

“ The receipts for the year have amounted to 11,0237. Is. 8c7., including 
8777. 4s. 7c?. received in respect of legacies. The expenditure has amounted to 
10,8207. los. 1(7., including 8987. Is. invested. The ordinary receipts therefore show 
a surplus over ordinary expenditure of 2237. 3s. The arrears of subscriptions 
amount to 12s97., being 197. less than at December, 1895. 

“ The market value of the securities held by the Society for £ s. d. 
moneys invested at April 16, 1896, was 28,309 10 4 

“ Anu there has been further invested during the year 898 1 0 


29,207 11 4 

“ The market value of the investments at December 31, 1S96, was 28,3837. Os. 8(7. 

“ W. B. Keen-.” 


STATEMENT OF KEGEIPTS AND PAYMENTS FOK THE YEAE 1S96. 

Beceipts. Pidjutnit^. 


1896. 

Balance in Bankers’ i 
hands, Dec. 31, 1805 ... 
Ditto Accountant’s 


Subscriptions : — 

Arrears 

For the current year . . 
I'aid m advance .. .. 


Entrance Fees .. .. 

Life (Jumpositians . . 
Parliamentary Orant 
Royal Premium. 


Publications : — 
Advertisements 
Journal 

Sa.\e of Journal .. 

Sale of ‘Hints 
Travellers ’ 

Other Publications 
Sale of Old Proceedings 



in I 






5So 0 0 
430 4 10 
50 12 9 

78 0 0 

SOU 


Bece!pts for Scienti^ 
Instruction 
Suhs>'riptions,€tr 

iH'.ir'r i 

Loan of Diagrams and\ 

Slides^ *tc ) 

Rent of Shop . ... 

Sale of Soiree Tickets 

Legacy by Mr. William) 
Oiandhss .. .. ) 

Leuacy by Mr. 

Jackson 'j 

Dividends : — 

North-Eastern Bailwav, 
3 percent. .. 133.5i ‘ 

Great Indian Peninsula j 
Hallway 5 per Cent. ‘ 
Guaranteed Stock ( 
4S.'30?, I 

Great We-item Railwayl 
per Cent. Deben-* 
ture Stock [Davis ( 
bequest] .. \i00l.' 

London and North-^ 
Mestern Railway I 

3 per Cent. I)ebeii-> 

tur« Stock[Mnrchisun I 
bequest] .. 133-5l.> 

Calcdoni an H ai Iw ay -v 

4 per Cent. Preference > 

Stock .. .. 2000Z.< 

Norwegian 31 per Cent. ■! 

Bond'. . . . . lOuuI 1 

New Zealand 4 peri 
Cent Stock . lOUC?.] 
New S<juth "Wales 
per Cent. Stuck [Gill I 
:demorial] ( 

102^?. 5^ 6d. ) 
India 3V pei C* iit. Sti-ck | 
louui.f 

India 3^ per Cent.i 
Debenture'^ . lUOtZ./ 
Console . 1U6U. 105. 3d. 
,, [Peek Fundli 
lOOfd.j 

,, [Back bequestl^ 
56U. Os. 8d j 
,, [Trevelyan be-> 
quest] 51C^ 4s. Od.j 
,, [Ciiandle?s b*’-, 
quf-'.t] .. .. 44(? I 

Metropolitan 3f pei ^ 
Cent. Consolidab d V 
Stuck .. .. luOOi.' 


33 16 8 
38 13 4 


33 16 8 
31 .s 4 
2.8 6 4 

26 11 H 

14 IS 4 
13 10 8 
2 18 6 
33 16 8 


£ S. d.\ 1896. 

Bouse : — 

Taxes and Insurance . . 
i Parocliial Rates on Shop 

447 3 24 ! Coals, Light and Water 

Repairs 

Office Keeper and » 

Me'-senger i 

Miscellaneous 

5428 18 0 , OMce •— 

1140 0 0 I Salaries 

810 10 0 I Stationery . ... 

500 0 0 Miscellaneous Printing 

52 10 0 Sliscellaneuus 

Library : — 

Salaries 

Books and Binding 
CciiiipilingCatalogues .. 
Miscellaneous 


£ 

s. 

d. 

118 

1 

S 

26 

11 

3 

1 107 

6 

6 

1 117 

IS 

4 

124 

3 

4 

; 97 

1 

2 

1034 

13 

4 

, 144 

10 

2 ' 

246 

2 

9 

214 

17 

71 

! 425 

(J 

0 

1 172 

3 

6 

j 132 

2 

0 

luo 

13 

31 


1151 

17 

7 

92 

15 

0 

60 

18 

11 

7 

7 

6 

86 

0 

0 

39 

7 

6 

50 J 

0 

0 

377 

4 

7 


Purchase of Captain) ; 

Snow's Papeis .. j 

Purclia-e ot Dr. Biowu’s .1 [ 

Libraiy / i 

Map-room .: — ; 

Salaries . . . . . . 

Purchase of Maps and) , 

Diagrams j 

Repail s to Instruments 

Miscellaneous .. .. ' 

Map-Drawing Room : — I- 

Salanes ! 

■Miscellaneous . . , . ] 

Meetings : — 


552 0 
78 10 


333 

14 


R^-lrc'.hmunt'. 

93 

13 

4 

Lantern SluD« .. 

13 

5 

6 

Fellows’ Tickets . 

11 

7 

6 

Printing.. 

160 

7 

0 

Ailvx-rti'ing 

22 

13 

0 

Attend.ino at Mei-iiiigs 

24 

15 

0 

Briti^ii Associati' ii .. 

15 

0 

0 

Reporting 

49 

17 

6 

Hand Maps 

42 

13 

7 

Anniversurv Dinner . . 

57 

15 

0 

soiree 

168 

5 

0 

Speci.d Meetings . . , . 

15 

5 

0 

Miscellaneous . . , . 

107 

5 

9 

Medals and other Awards 
Education : — 

• • 


• 

Scientific Instruction . . 

160 

5 

0 

Oxford and Cambridge) 

300 



Univer-^ities .. ../ 



Owens College . . . 

50 

0 

0 

Educational Prizes andi 
Lectures / 

169 

2 

9 

Mi'CHllaneou'i .. .. 

15 

4 

0 


Publications : — 


Printing Journal .. 

1087 

13 

9 

Postage and Addressing 

530 

4 

4 

Separate copies . . . . 

47 

2 

0 

Maps 

>96 

2 

9 

lllu^t^ations 

101 

19 

6 

Payments to Coutribii-l 
tors ) 

300 

0 

0 

F.ditor of Publications . . 

200 

n 

0 

Jliscellaneous 

106 

l 

lu 

Indrs. to Proceedings .. 

]?.! 

15 

9 


'Supplementary Papers’ 
ExifCditions 

Grant to Sir W. M.) 

Conway j 

Instruments l )r liavel-i 

lers ) 

('hniidJess Leyac't : — 
Purchase ot ■140/. C' uisols 
Ja< k'-on Legory — 
Purclia-^e Ilf 4tj0^ Metru-l 
piditau Stock .. 

Recti pts in eri or i efu nded 
Balance lu Bankers’ > 
band's, ])ec. 31. 1 .?96 j 
Do. Accountant’s do. 


6.U 13 
17 10 


829 IS 9^ 
lOiJ 0 0 


753 9 91 


7S2 3 2 
191 4 2 


30U (J 0 


403 18 9 
500 0 0 


398 

45 


£ 11,470 4 104 


£ I1.4T0 4 10' 


X have examined the above Account, with the book, and voucher.- of tlie Societj', and certifv it to be 
correct 

3, Cliurch Court, Old Jewry, E C W B KEEN. 

March 31, 1897. Cla'rteicd Accounta n t 
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Statement showing the Receipts and Expesditcke of the Society from the 
Year 1848 to December 31, 1896. 


Year. 


Cash Receipts , Cash Amounts 
within the Year, invested in Funds. 


Deducting 
Amounts invested 
in Funds ; actual 
Expenditure. 


‘Includes Treasury Grant of lOOOZ. 
for the East African Expedition, i 

“Includes Treasury Grant of 250OZ. . 
for the East African Expedition. ; 

“Includes Legacy of Mr. Benjamin 
Oliveira, 1506L 17s. Id. ' 

* Includes Legacy of Mr. Alfred Davis, 

1800L I 

“Includes Legacy of Sir Roderick I 
Murchison, JOOOZ. 

“Includes Mr. James Y’oung’s Grant 
for Congo Expedition, 2oOOL 

’Includes 1009?., 14s. 6d., sale of Ex- 
chequer Bills. : 

“Includes Mr, James Young’s Grant 
for the Congo Expedition, 1041?. 
14s. , 

■Includes Parliamentary Grant of ' 
3000?. to Cameron Expeditiun. 

Includes Donation of 600?. by Mr. 
C. J. Lambert. 

“Includes Legacy of Admiral Sir 
George Back, 540?. 

Includes Legacy of Sir W. C. Tre- ; 
velyan, 5io?. ' 

“Includes 1005?, 85. 2d., sale of Ex- 
chequer Bills. 

“Includes 1000?. received from Mr. ' 
B. Leigh Smith. 

“Includes 500?. on loan from Bankers. 

“ Includes 998?. 05. lOd., sale of India , 
Debentures. j 

“ Includes Donation of 1000?. from 
Miss Gill. 

“Includes Legacy of the Earl of 
Derby, 1000?. 

'•’Includes Legacies by Jir. W. 
Chandle»s and Mr. Jas, Jackson, 
to77?, 45. “<?. 



£ 

s. 

d. 

£ 

8 . 

d. 

£ 

8. 

d. 

1848 

696 

10 

5 




755 

6 

1 

1849 

778 

3 

0 




1098 

7 

6 

1850 

1036 

10 

5 




877 

2 

10 

1851 

1056 11 

8 




906 

14 

7 

1852 

1220 

3 

4 




996 

13 

1 

1853 

1917 

2 

6 




1675 

6 

0 

1854 

2565 

7 

8 




2197 

19 

3 

1855 

2584 

7 

0 




2636 

3 

1 

1856 

‘3372 

5 

1 


10* 

*0 

2814 

8 

1 

1857 

3142 

13 

4 

378 

0 

0 

3480 

19 

9 

1858 

3089 

15 

1 




2944 

13 

6 

1859 

3471 

11 

8 

950 

0* 

*0 

3423 

3 

9 

1860 

>6449 

12 

1 

466 

17 

6 

5406 

3 

7 

1861 

4792 12 

9 

1358 

2 

6 

3074 

7 

4 

1862 

4659 

7 

9 

1389 

7 

6 

3095 

19 

4 

1863 

6256 

9 

3 

1837 

10 

0 

3655 

4 

0 

1864 

4977 

8 

6 

1796 

5 

0 

3647 

7 

10 

1865 

4905 

8 

3 

1041 

6 

0 

4307 

4 

5 

1866 

5085 

8 

3 

1028 

15 

0 

4052 

15 

0 

1867 

5462 

7 

11 

1029 

0 

6 

3943 

17 

4 

1863 

5991 

4 

0 

1857 

3 

9 

4156 

17 

10 

1869 

®6859 

16 

0 

2131 

5 

0 

4646 

0 

8 

1870 

■8042 

6 

1 

3802 

6 

0 

3845 

10 

6 

1871 

*6637 

3 

7 

1000 

0 

0 

3726 

4 

4 

1872 

•8119 

7 

9 

1999 

4 

6 

6871 

13 

2 

1873 

’7761 18 

10 

2015 

1 

8 

6697 

12 

6 

1874 

•8753 

5 

10 

499 

0 

0 

7876 

2 

3 

1875 

7934 15 

10 

2002 

7 

6 

6683 

4 

10 

1876 

*11611 

11 

8 




6870 

13 

1 

1877 

•• 7950 

1 

11 

2538 

2 

*0 

8940 17 

11* 

1878 

“ 8124 

10 

0 

3000 

0 

0 

6361 

9 

6 

1879 

8979 

14 

10 

1551 

10 

10 

6990 

14 

2 

1880 

8599 

18 

4 

1567 

6 

1 

8454 

1 lOf 

1881 

8809 

19 

5 




8362 

5 


1882 

•’8942 

15 

0 

, . 



8779 

10 

7 

1883 

‘■9599 

9 

0 

1001 

5 

*0 

8624 

2 11 

1884 

“ 8964 

11 

H 




9266 

0 

5 

1885 

»• 8738 

12 

3 




8555 

3 lOi 

1886 

7968 

9 

0 

1000 

0 

0 

7767 

18 

0* 

1887 

8007 

16 

3 

. . 



8493 

10 

3 

1888 

8053 

5 

0 




7908 

18 

6 

1889 

8224 

7 

7 

1000 

0 

0 

7025 

15 

10 





On deposit. 




1890 

9531 

16 

2 

850 

0 

0 

8218 

5 

10 

1891 

8322 

16 

8 

lOuo 

0 

0 

8171 

3 

9 

1892 

9299 

18 

7 




f012 

7 

H 

1893 

‘•11050 

2 

1 

1150 

0 

6 

11684 

2 

3 

1894 

9853 

4 

6 




9583 

0 

5 

1895 

10209 

U 

8 




10057 

13 

6 

1896 

' ‘11023 

1 

8 

S98 

1 

0 

9912 

11 

1 


* This sum includes the Special Parliamentary Grant transferred to the Cameron Expedition Fund in 
February, 1877. 

i" This amount includes the payment of two sums of 500?. each, contributed to the African Exploration 
^his and the previous year. 

+ This sum includes the payment of 102?. 85. to the African Exploration Fund; also 714?. 9s. Id., the 
final payment for Cameron ENpedition Fund. 


STATEMEXT OF ASSETS —December 31, 1896. 

Freehold House, Fittings, and Furniture, estimated (ex- 
clusive of Map Collections and Library insured for 
10 , 0001 .) 

Investments (amount of Stock), valued December 31 last, at 
Arrears due on December 31, 1896, 12891. Estimated at .. .. 

Balance at Bank .. __ .. .. £C31 1:1 0 

„ in Accountant’s hands 1716 91 



£ 

20,000 

28,383 

515 

649 


s. d. 

0 0 

0 8 
0 0 

9 94 


To'.al .. .. £49.517 10 fl 


Ko. T. — Jl’iy 1897 . 


I 



114 MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, SESSION 1896-97. 


ESTIMATE FOR THE YEAR 1897. 

Receipts. £ s. d. 

Balance in Bankers’ hands . . . . . . . . . . . . 619 9 9 

Subscriptions . . . . . . . . . . . . . . . . 5400 0 0 

Entrance Fees . . , . . . . . . . . . . . . . 1000 0 0 

Life Compositions .. .. .. .. .. .. .. 700 0 0 

Parliamentary Grant . . . . . . . . . . . . . . 500 0 0 

Royal Premium . . . . . . . . . ; . . . . 52 10 0 

Rent of Shop . . . . . . . . . . . . . . . . S6 0 0 

Publications . . . . . . . . . . . . . . . . 1200 0 0 

Payments for Scientific Instruction 80 0 0 

Payments made in error . . . . 50 0 0 

Loan of Diagrams and Slides .. .. .. .. .. 500 

Educational Lectures . . . . . . . . . . . . . . 19 10 0 

Sale of Soiree Tickets . . . . . . 35 0 0 

Dividends . . 780 0 0 

Contribntion from Mr. Horniman towards Pottinger Expedition. . 50 0 0 


Total .. .. £10,607 9 9 

Expenditcbe. £ s . d . 

House 530 0 0 

Office 1570 0 0 

Library 860 0 0 

Bookshelves and Furniture for New Library .. .. lOO 0 0 

Map Room . . . . 732 0 0 

Map-Drawiug Room . , . . 360 0 0 

Meetings 742 0 0 

Gold Medal to Dr. Nansen .. .. .. .. .. .. 150 0 0 

Nansen Sleeting at Albert Hall . . . . 300 0 0 

Medals and other Awards 200 0 0 

Education . . 414 lo 0 

Publications ; 

Journal .. .. .. .. 3300 0 0 

‘ Supplementary Papers ’ . . . . . . 350 0 0 

^Expeditions 600 0 0 

Payments in error returned . . . . . . 30 0 0 

Balance available for contingencies . . . . . . . . . . 338 19 9 


Total .. .. £10.607 9 9 


Puhlications . — The monthly Journal has been issued with regularity throughout 
the year; the twelve numbers for 1896 forming two volumes of 1442 pages, illus- 
trated by 53 maps and 138 illustrations. The total cost of the edition of 5500 copies 
(including 530?. 4s. 4c?. for free delivery to Fellows and Institutions) was 
3269?. 4s. 4J(?. From this is to he deducted the amount of 1015?. 4s. 10c?. received 
from sale of copies to the public and from advertisements. The sum of 109?. 3s. 3(?. 
was expended on ‘Supplementary Papers’ and Inde.x to the new series of 
Proceediaijs. 

Library. —Paling the past year, in addition to serial publications, 1355 books 
and pamphlets have been added to the Library. Of these, 770 have been presented 
and .585 purchased, the purchases including the late Dr. Hebert Brown’s collection 
of works on Marocco. The Society’s map-mounter has put 449 pamphlets into 
hoards ; 279 volumes have been hound, and 50 volumes have been rebound or had 
their bindings repaired. The sum of 104?. 10s. Ic?. has been expended on books, 
net including Dr. Brown’s collection, and 66?. 14s. 6c?. on binding. 



MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, SESSION 1896-97. 115 

The accessions of new books and the titles of articles in geographical publica- 
tions have been published monthly in the Geographical Journal. 

The Subject Catalogue has made considerable progress. Since last Annual 
Report 25,613 title-cards have been prepared, making a total of 64,491 up to May 
5, and the greater part of the cards for works on Europe and Asia have been 
classified in a preliminary way under countries, while aU the titles relating to each 
continent have been brought together. 

Press-marking. — The press-marking of books in the Library is now practically 
completed, the only exception being the volumes of serial publications, the arrange- 
ment of which in the new room has still to be done. 

Scientific Instruction. — During the past year 41 intending travellers have 
received instruction from Mr. Coles, in Practical Astronomy, in the Society’s 
Observatory, and in surveying with the theodolite, prismatic compass, and plane- 
table, in the country, and 570 hours have been devoted to teaching. The cost of 
this to the Society in-1896 was 637. 10s. 

Arrangements have recently been made by which gentlemen who have gone 
through the whole course of instruction and passed an examination before a special 
committee are granted diplomas. One has been granted this year. 

Instruments to the value of 3517. Gs. 6(7. have been lent during the past year to 
the following travellers : Mr. R. T. Turley (China), 827. 2s. 6(7. ; Mr. F. S. A. 
Bourne (China), 277. 9s. ; Mr. F. B. Parkinson (Somaliland), 717. ; Mr. W. B. 
Harris (Marocco), 57. 10s. ; Mr. J. T. Bent (Socotra island), 117. 5s. ; Colonel A. 
Le Messurier, r.e. (New Zealand, etc.), 57. ; Captain Count Gleichen (Abyssinia), 
377. ; Mr. A. H. Savage Landor (Central Asia), 627. ; Captain W. Capper (Central 
Africa), 57. ; Dr. G. E. Morrison (China), 257. Is. ; Mr. Charles W. Andrews 
(Christmas island), 197. I9s. 

The instruments lent to the following gentlemen have been returned during 
the past year, with the exception of those which have been lost: Sir W. M. 
Conway (Spitsbergen), 1896 ; Mr. T. Sevan (New Guinea), 1887 ; Lieut. S. 
Vandeleur, D.s.o., Scots Guards (Uganda), 1894 ; Mr. A. P. Maudslay (Central 
America), 1890 ; Mr. H. C. Robinson (New Guinea), 1896 ; Mrs. Bishop (China, 
Korea, etc.), 1894 ; Mr. F. B. Parkinson (Somaliland), 1896 ; Dr. Kerr Cross 
(Central Africa), 1891 ; Captain H. H. P. Deasy (Central Asia), 1896 ; Mr. W. B. 
Harris (Marocco), 1896. 

The following is a list of travellers who still have instruments lent to them 
in their possession : Mr. E. Douglas Archibald (for cloud observations in England), 
1885 ; Sir H. H. Johnston (British Central Africa), 1889 and 1894 ; Rev. A. 
Hetherwick (South-East Africa), 1891 ; Mr. C. W. CampbeU (Korea), 1893 ; Mr. 
J. C. White (Sikkim), 1893 ; Mr. R. M. W. Swan (South-East Africa), 1893 ; Jlr. 
R. T. Coryndon (Mashonaland), 1894; Mr. C. iL Woodford (Pacific islands), 1894; 
Captain A. St. H. Gibbons (South Central Africa), 1895 ; Mr. F. C. Selous (South 
Central Africa), 1895 ; Sir William Macgregor (British New Guinea), 1895 ; Captain 
L. R. Arthur (Congo Region), 1895 ; Captain F. D. Lugard, D.s.o. (South Central 
Africa), 1896 ; Mr. R. T. Giinther, transferred to Mr. B. Darbishire (for plotting 
work in England), 1896 ; Mr. W. S. Bruce (for practice in Scotland), 1896 • 
Mr. R. T. Turley (China), 1896; Mr. F. S. A. Bourne (China), 1896; Mr. J. t! 
Lent (Socotra island), 1896 ; Colonel A. Le Messurier, e.e. (New Zealand, etc.)) 
189 1 ; Captain Count Gleichen (Abyssinia), 1897 ; Mr. A. H. Savage Landor 
(Central Asia), 1897; Captain AV. Capper (Central Africa), 1897; Dr. G. E. 
Morrison (China), 1897 ; Mr. Charles AV. Andrews (Christmas island), 1897. 

Map Room. The accessions to the Map Room Collection during the past year 
comprise 708 Maps on 1045 sheets ; 32 Atlases (including continuations) containing 
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1266 sheets of Maps, 826 Photographs, and 186 Lantern Slides. Of these, 75 
Maps on 298 sheets, 9 Atlases, 109 Photographs, and 186 Lantern Slides have 
heen purchased. 

The important donations to the Map Room Collection during the past year 
have heen mentioned in the Geographicnl Journal. 

The Ballot for the New Council. 

The President then announced that, according to the report of the scrutineers, 
the list as prepared hy the Council had been duly elected. 

The list is as follows, the names of new members, or those who change oGBce, 
being printed in italics : — 

President : — Sir Clements R. Markham, k.c.b., f.r.s., f.s.a. Vice-Preside7its : 
Right Hon. George X. Curzon, m.t. ; Sir George H. Taubman Goldie, k.c.m.g. ; 
Sir Rawson W. Rawson, k.c.m.g., c.b. ; General R. Strachey, e.e,, c.s.i., f.r.s.; 
Admiral \V. J. L. Wharton, c.r.., f.r.s.; General Sir Chas. W. Wilson, r.e., k.c.b,, 
K.C.M.G. Treasurer : Edward L. Somers Cocks. Trustees : Right Hon. Sir John 
Lubbock, Bart., f.r.s., m.p. ; Cuthbert E. Peek. Secretaries : Major Leonard 
Darwin, e.f,. ; .Tames E. Hughes. Foreign Secretary : Sir John Kirk, k.c.b., 
G.C.M.G., F.R.S. Councillors: W. M. Beaufort; Lord Belhaven and Stenton; 
TP. T. Blanford, ll.ii., f.r.s.; lion. G. C. Broilrick; Colonel George Earl Church; 
Fey Elias, c.i.r:.; Colonel 1!'. Everett, c.m.g. ; Colonel J. Farquharson, c b., e.e. ; 
Admiral Sir Anthony H. Hoskins, a.c.v..; Right Hon. Lord Loch, g.c.b., g.c.m.g.. 
etc. ; Rear-Admiral Albert Hastings Markh.am ; A. P. Maudslay ; John Murray, 
LL.D.; General Sir F. W. Xorman, g.c.b., g.c.m.g.; Surg.-Major Sir George S. 
Eohertson, k.c.s i. ; Earl of Scarbrough: P. L. Sclater, f.r s. ; Lord Stanmore, 
o.c M G. ; Major Hon. M. G. Talbot, r.e.; Colonel Sir Hviiry R. Thuillier, r.e,, 
k.c. i.e. ; Admiral Hon. W. J. Ward. 

THE ANNIVERSARY DINNER. 

In the evening the anniversary dinner took place at the Whitehall Rooms of the 
Hotel Metropole. Sir Clements >Iarkham, k.c.b., f.r.s.. President, presided, and was 
supported by many members of the Council, and about 200 Fellows and their friends. 
There were among the guests the Swed'sh and Danish Ministers, the High Com- 
missioner for Canada, the Agenls-General for New South Wales, the Cape of Good 
Hope, New Zealand, and Western Australia, the Bishop of Ballarat, Sir Vincent 
Barrington, Sir -John Bramston, Mr. James Bryce, m.p.. Sir B. Burnside, Lord 
Colchester, Sir Mortimer Durand, Sir R. Giflen, Mr. G. A. Henty, M. P. Lessar, 
Dr. Leyds, Prof. Norman Lockyer, Sir Herbert Maxwell, Mr. Schomberg M’Donnell, 
Monkswell, Admiral Noel, Sir Henry Roscoe, Lord Walsiugham, Sir H. Water- 
field, Rev. S. A. Steinthal, Lieut. S. Vandeleur. 

The President, after proposing the loyal toasts, next gave that of “ The 
Navy and Army," which was responded to by Admiral Noll and General Sir H. 
Norman. He then proposed “ The Medallists and Recipients of our Awards,” the 
toast being acknowledged hy Lieut. Vandeleur. The toast of “ The Sister 
Sccieties" was also propoied by the President, and was responded to hv the Rev. 
S. A. Steiniiial, of Manchester. The next toast was that of “ The Vice-Presidents.” 
This was proposed by the President, who coupled with it the name of Sir George 
Taubman-Goldie. 

Mr. CuRzoN proposed the loast of “Oar Guests,” to which Lord Walsingham, 
Sir Saul Samuei, and Sir Hunky Res ge replied. The toist of the “The 
President" was proposed by Lord Belhaven and Stcnton, and acknowledged by 
the President. 
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Ticelfih Ordinary Meeting, May 31, 1897. — Sir Clements 3Iaekhaii, k.c.b., 
President, in the Chair. 

Election. — Clarence Beckford. 

The Paper read was : — 

“Kupe and Ilorin (NTigeria).” By L'eut. Seymour Vanlelear, d.s.o. (Scots 
Guards). 


Thirteenth Ordinary Meeting, June 18, 1897. — Admiral W. J. L. Whaeton, 
C.B., F.R.S., Vice-President, in the Chair. 

Elections. — Major T. D. Bachhonse; Bamuel Bakewell Bates; Captain Wd- 
kinson D. Bird, Queens Bo^al West tiurrey Begimeat; Alf/ed J. Q. Chalmers; 
Major Edward Clerk ; John E. Cooke ; Williani Alfred Harrison ; Captain B. T. 
Kirlpatrick, Leinster Itegiiaent ; Lieut. Cecil Henry Lloyd, Is? Battalion South 
Lancashire liegiment ; Colonel St. John F. Michell, Jndian Sta ff Corps ; Bhilip 
Mimn ; William Frederick Bahan ; Prof. Louis Auguste Michel Baveneau. 

The Paper read was : — 

“ Sub-Oceanic Changes.” By Prof. John Milne, f.b.s., f.g ». 


GEOGRAPHICAL LITERATURE OF THE MONTH. 


Additions to the Library. 


By HUGH ROBERT MIBL, D.So., Librarian, R.G.S. 


Thb following abbreviations of nouns and the adjectives derived from them are 
employed to indicate the source of articles from other publications. Geographical 
names are in each case written in full : — 


A. = Academy, Academie, Akademie. 
Ann. = Annals, Annales, Aunalen. 

B. = Bulletin, Bollettino, Boletim. 

Com. = Commerce, Commercial. 

C. Rd. = Comptes Bendus. 

Erdk. = Erdkunde. 

G. = Geography, Geographie, Geografia. 
Ges. = GeselLhaft. 

I- = Institute, Institution. 

J- = Journal. 

M. = Mitteilung en. 


Mag. = Magazine. 

P. = Proce^ngs. 

R. = Royal. 

Rev. = Review, Revue, Revista. 

S. = Society, Societe, Selskab. 

Sitzb. ^ Sitzungsbericht. 

T. = Transactions. 

V. = Verein. 

Verb. = Verhandlnngen. 

W. = Wissenschaft, and compounds. 
Z. = Zeitschrift. 


On account of the ambiguity of the words uctaro, quarto, etc., Hie size of books in 
the list below is denoted by the length and breadth of the cover in inches to the 
nearest half-inch. The size of the Journal is It) x til. 


EUROPE. 

Austria. Deutsche Bundsehau G. 19 (1897) : 337-317. Fetkovsek. 

Die Bergstadt Idria in Krain. Von Johann Pttkovsek. With Map and Illustrations. 
Austria— Bosnia. A'cc. G. 40 (1897) : .'>8-64. Gaffarel. 

tJue excursion < n Herze'govine et cn Bosnie (septcinbre, 18;i6). Par P. Gaffaiel. 
Balkan Peninsula, etc. Philippson. 

Geologisch-Geograpliisclie Reiseskizzen aus ilem Orient. Von Dr. Alfred 
Philippson. (Somlerabdruck aus den “ Sitzungsberichteu der Xiederrbeinischen 
Gesellschaft fiir Natur-und Heilkuude zu Bonn,” 1896-97.) Bonn, 1897. Size 
8J X 5|, pp. 48. Presented by the Author. 

Articles on the nearer East, including a trip from B Igrad by Sofia to Constantinople 
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by rail, the Bosphorus and Hellespont, cruises in the JEgean sea, Samothrace, and the 
Troad. They are all treated from the point of view of physical geography. 

Cyprus. Contemporary Rev. 71 (1897) : 892-908. Geddes. 

Cyprus, Actual and Possible : a Study in the Eastern Question. By Patrick 
Geddes. 

Prof. Geddes describes his recent visit to Cyprus, discusses the resources of the 
island, makes practical suggestions for the improvement of the impoverished people. 
and speculates as to the solution of the Eastern Question. 

France. Science (n.s.) 5 (1897) : 614-647. Gulliver. 

Notes on French Geography. By F. P. Gulliver. 

Dr. Gulliver discusses briefly the physical geography of the Pays de Bray and the 
Marais de Saint Gond. 

France — Uont Blanc. Janssen. 

Four Days’ Observations at the Summit of Mont Blanc. By M. J. Janssen. — 
Annual Report ... of the Smithsonian Institution . . . to July, 1894. Washington, 
1896. Size 9J x 6, pp. 237-247. 

Translated from the Annuaire du Bureau des Longitudes for 1894. 

France — Mont Blanc. C. Rd. 124 (1897): 972-975. Vallot. 

Bur les plis parallelea qui forment le massif du Mont Blanc. Note de M. J. Vallot. 
With Illustration. 

Combats the theory of the “ fan-structure ” of the strata of Mont Blanc, and con- 
tends that the rooks form simply a folded synclinal. 

Germany. Baedeker. 

Northern Germany as far as the Bavarian and Austrian Frontiers. Handbook 
for Travellers by Karl Baedeker. With 33 Maps and 56 Plans. Twelfth Revised 
Edition. Lcipsio : Karl Baedeker ; London : Dulau & Co., 1897. Size 6J x 4}, 
pp. xxsiv. and 442. Price 8 marics. Present'll by Messrs. Dulau it Co. 

Greece. Globus 71 (1897): 249-255. OppeL 

Die Griechen nach Zahl, Verbreitung und Abstammung. Von A. Oppel. 

Holland. Conh mporury Jlsr. 71 (1897) : 858-S6G. Cornish. 

Outdoor Life in Holland. By C. J. Cornish. 

Iceland — Sailing Diiections. Jenkins. 

Sailing Dii-ections for the Fiords, Ports, and Anchorages of Iceland. To which is 
added Brief Instructions for the Harbours, Lights, Tides, and Weather in the 
Fmroe Islands. Compiled . . . by H. D. Jenkins. London : James Imray A Son, 

1896. Size 9J X 6, pp. viii. and 110. Chart. Price i^s. Preserded by the Publishers. 
This work includes the observations of Lieut. Wandle on the ice and currents of 

Iceland noticed in the Journal for May (vol. ix. p. 573). in connection with which it 
may be observed that the statement thin; made, that no sailing directions for Iceland 
had been published since 1822, was taken from Lieut. Wandle’s paper of 1879. 

Norway — Varanger Fiord. Quarterly J. Geolog. S. 63 (1897) : 137-156. Strahan. 

On Glacial Phenomena of Palmozoic Age in the Varanger Fiord. By Aubrey 
Strahan, M,.\. With Plates. 

The Raised Beaches and Glacial Deposits of the Varanger Fiord. By the same. 
Scandinavia — Historical. Riv. G. Italiana 4 (1897) : 195-203. Eoviglio. 

Della Scandinavia e di un passo oscuro di Paoli> Diacono per il Prof. Ambroo’io 
Roviglio. 

On the meaning of the term “ Scandinavia ” as applied iu the n i itings of Paul the 
Deacon. 

Turkey — Constantinople. Miiller. 

Letters from Constantinople. By Mr^. Max Muller. Loiidon: Longmans A 
Co., 1897. Size S X 5J, pp. viii. and 196. lllustralious. Price tjs. 

United Kingdom — England. Foster. 

The Chiltorn Hundreds. By Albi rt J. Foater, 3i.a. I.oudon : J. S. Virtue & Co., 

1897. Size 8 X SJ, pp. 220. Sl.etch-Map mid Ilhii-trettioiis. Price 5s. Presented 
by the Publishers. 

An effort to extend public interest in the archaeology and history of some of tht- 
most beautiful jiarts of the n.unty of Buckingham, pb-asantly written and fairly well 
llustrated. 
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United Kingdom — Geological Survey. Geikie. 

Department of Science and Art. Annual Report of the Geological Survey of the 
United Kingdom and of the Museum of Practical Geology, for the year ending 
December 31, 1896. By Sir Archibald Geikie, d.o.l., etc., Director-General. 
London : Eyre & Spottiawoodo, 1897. Size 10 x 6J, pp. 108. Index Maps. 
Presented by the Geological Survey. 

United Kingdom — Wales. Quarterly J. Geolog. 8. 53 (ISO!) : 157-176. Davison. 

On the Pembroke Earthquakes of August, 1892, and November, 1893. By 
Charles Davison, sc.n. With Maps. 


ASIA. 


Afghanistan — Kafiristan. J.S. Arts 45 (1897) : 573-581. Robertson. 

Kafiristan : its Manners and Customs. By Sir George Scott Robertson, K.c.s.i. 

Sir G. S. Robertson sums up and exiends Ids conclusions as to the origin and 
character of the Kafir tribes of the Hindu Kush, already given in his book on the 
country. 

Asia, Saptans. 

Lieutenant-Colonel brevete Septans. Les Expeditions Anglaises en Asie. 
Organisation de I’Arme'e des Indes (1859-1895), Lushai Expedition (1871-1872), 
les trois campagnes de Lord Roberts en Afghanistan (1878-1880), Expedition du 
Chitral (1895). Paris; H. Cbarles-Lavauzelle [1897], Size 10 x 6J, pp. 352. 
Maps. Price 6s. 

An excellent and impartial account of the military expeditions by British troops on 
the borders of India, intended for the instruction of French colonial officials, 

Chinese Miscellany. Mesny. 

Mesny’s Chinese Miscellany. A Text Book of Notes on China and the Chinese. 

Ill two volumes. By William Mesny. Shanghai, 1896-97. Size 11 x 8J, pp. 
(vol. i.) 524 ; (vol. ii.) 520. Price each rol., 30«. Presented by the Author. 

These volumes represent a vast amount of observation and personal experience 
accumulated during the many years of Mr. Mesny’s life in China. Although only 
in part geographical, the notes on place-names, public works, and the customs of the 
people are of distinct value. The work is not easy of reference, and although there is 
an index, the fact of many of the references being Chinese words, and not their English 
equivalents, makes it less useful to one ignorant of Chineso than it might be. 

India. J.K. Asiatic S. (1897) ; 239-279. Baden-Fowell. 

A Study of the Dakhan Villages, their Origin and Development. By B. H. 
Baden-Powell. 


This study deals with the constitution of the village-communities of the Deccan. 
India. Nineteenth Century il (1897): 865-882. Lyall. 

India under Queen Victoria. By Sir Alfred Lyall, k.c.b., g.c i.e. 

India — Cloud Statistics. Downing. 

Cloud Statistics for Stations in India near the Path of the Moon’s Shadow on 
21-22, 1898. By A. M. W. Downing, m.a.. d.sc., etc. Reprinted from 
the Monthly Notices of the Royal Astronomical Society, vol. Ivii. No. 5 [March, 
1897], Size 8§ x 5J, pp. [8]. Presented by the Author. 

The statistics of hourly average cloudiness for the latter part of January along the 
ine of the total solar eclipse of 1898, bringing out the great superiority of the stations 

m the west of India for observing. 

India— Cutch. Quarterly J. Geolog. S. 53 (1897): 223-244. Blake. 

^ some Superficial Deposits in Outch. By the Kev. J. F. Blake, m.a. With 
luap and Sections. 

f article contains an interesting description of the Ran of Cutch, the exclusion 
o e sea from which the author is inclined to attribute to silting up by wind-blown 
an rain-washed sand. He shows conclusively that the main geological agent in Cutch 
IS now, and has been for ages past, the wind. 

India— Godaveri delta. Blackwood's Mag. 161 (1897) : 852-868. 

.4.11 Indian Romance : a Lesson of the Famine. 

A picturesque and most interesting paraphrase of an official bluebook on the 
engineering works in the delta of the Godaveri, which have etfectually secured that 
extensive region .against famine. 
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India— Hyderabad, Fortnightly Btr. 61 (1897) ; 911-922. Bosk. 

The Ivew Era in Hyderabad. By Joseph Eoek. 

An historical sketch of recent events in the great jMohammedan State of Hyderabad. 

India — Madras. Mem. Geolog. Sure. India 25 (189.5) : 1-218. Foote. 

Tlie Geology of the Bellary District, Madras Presidency. By E. Bruce Foote. With 
Map and Plates. 

India — N.W. Provinces and Ondh. Crooke. 

The Tribes and C.istes of the Xorth -Western Provinces and Uudh. By W. 
Crooke, b..\. 4 vols. Calcutta ; Ollice <1' the Superintendent of Government 

Printiug, India, ISOli Size 10 X CJ, pp. (\ol. i.) ccxvi. and 294; (vol. ii.) .500; 
(vol. iii.) 500 ; (vol. iv.) olO. Platts. Presented by the Indian Government. 

This large work differs from other ethnological treatises on the Xorth-lVest 
Provinces by supplying a vast amount of detailed information as to the manners and 
customs of the different castes. The compiler insists on the importance of the work 
having been undertaken at the present lime, when caste is in a state of transition owing to 
the rapid Brahmauization of the Dra vidian racca of the mountain region. The book con- 
stats of an anthropological introduction, giting many particulars of anthropometrieal 
measurements and a discussion of the origin of caste, and of the existing tribal 
divisions and their cu.stoiua. The hotly of the work is an aljihabetieal description of 
the various tribes and castes, illustrated by numerous photographs of the people 
described. There is a copious index. 

India — N.W. Provinces, Crooke. 

The Xorth-Western Provinces of India, their History, Ethnology, and Adminis- 
tration. By W. Crooke. London: Methuen A Co.. 1897. Size 9J x 6, pp. xii. 
and 362. Map and Illustrations. Presented by the Publishers. Price 10s. (id. 

This will bo separately noticed. 

India— N.W. Provinces— Naini Tal. HoUand. 

Eeport on the Geological Structure and Stability of the Hill Slopes around Naini 
Tal. By T. H. Holland. Calcutta; Office of the Superintendent of Government 
Printing, India, 1897. Size 10 X 7, pji. viii. and 86. Map and Sections. Pre- 
sented by the Director^ Geological Surrey of India. 

-A special note will he given in the Monthly Eeeord on this Eeport. 

India— Punjab, Hazara. Mem. Geolog. Sure. India 26 (1S9G) ; 1-302. Middlemiss. 
The Geology of H.tzara and the Black Mountains. By C. S. Middlemiss. With 
Map and Plates. 

Malay Archipelago -Java. Oudemans, 

Die Triangulation von Java auspefuhrt voml’erson.d des gcogruphischen Dienstes 
in Niederliiudiscli Ost-Indien. FUniic Abtheilung. Ergetinissc der Triangulation 
Zweiter Clrdniuig im Auftrag des Ministerium.s der Kulonicn iind uuter Mitwirkun" 
von .1. C. A. I an Aspereu. M. L. J. Van Asperen, 4V. G. Tcuuirsen, u"d E 
Engeleiiburg. Bearbeitet von Dr. J. A. C. Gudemaus. Haag : M. Xijhoff, 1897. 

Size 14 X 11, pp. 238. Maps. Presented by the Editor. 

This is a further instalment of tlic imhlication of the great triangulated survey of 
Java, this volume dialing vv ith the constructiuu of the tri.inglcs of "the second order 
breaking up the grc.it primary triangles. 


Eussian Asia— Bokhara. Deutsche G. Blatter 20 (1897); 66-91. 
Eeise nnch ( tff-Bochara. Von Willy Kickmcr Eickmer,. 

An interesting aecimnt of ii journey through Bokhara in 1896 


Rickmers, 


Siberia. 


Bee. G. 40 (1.S97); 246-270, 321 
Souvenir.-i d’une luGiioii. 


1 ' • De Baye. 

Par Baron de Bavc. With 


De Moseou a Krasuoiarsk, 

Map and Itlustraticms. 

Tins extremely mteiestiiig ii.irrative de.-erihes journey umlertakeu with the object 
of discovering areh.'eological specimens, particularlv of tin .vtoiie a<re but it abounds 
with descriptions of the men and scenes of to-d;,v ' “ ’ abounds 


AFRICA. 

Africa. 

Expeditions Auglai.scs en Afrique“’ 

-Ashantee. 18/o 18i4, Zulu, lSi8-l8,9; Egypt. 1S82; Soudan, 1881-1885; 
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Ashantee, 1895-1896. Paris: H. Charles-Lavanzelie, 1897. Size 10 X 6J, pp. 500. 
Maps. Price 6*. 

An excellent and impartial account of the “ little wars ” carried on by British 
expeditions in Africa, intended for the instruction of French colonial officials. 

Central Africa — Katanga. Cornet. 

Observations sur les Terrains Anciens du Katanga faites au coura de I’expe'dition 
Bia-Francqui (1891-93). Par J. Cornet. Liege: Imp. H. Vaillant-Carmanne, 
1897. Size 10 X 6J, pp. 170. Plate. Presented by the Iteljian Geological Society. 
German East Africa. M. JJeutsch. Schutzgeh. 10 (1897) : 60-63. Amhronn. 

Geographische Ortsbestimmungen, ausgefiihrt von Herrn Hauptmann Eamsay bci 
Gelegenheit verschiedener Eeisen in Ostafrika. Bereehnet von I)r. L. Ambronn. 
German East Africa. Arning. 

M. Deutsch. Schutzgeh. 9 (1896): 233-246 ; 10 (1897): 46-60. 

Die Wahehe. Von Wilhelm Arning. 

German East Africa. M. Deutsch. Schutzgeh. 10 (1897) : 95-142. Lieder. 

Eeise von der Mbampa-Bai am Nyassa-See nach Kisswere am Indisehen Ocean. 
Nach dem Tagebuche des Geologen Lieder. With Mai). 

German West Africa — Kamerun. M. Deutsch. Schutzgeh. 10 (1897) : 25-45. Sjbstedt. 

Die Saugethiere des nordweatliehen Kamerungebietes. Von Dr. Yngve Sjostedt. 
German West Africa — Togo. M. Deutsch. Schutzgeh. 10 {IStil) : 73-87. Mischlich. 

Eeisebericht des Missionars A. Mischlich in Bismarekburg. With Map and 
Illustrations. 

Socotra. Nineteenth Century il (ISO!} : 0~5-00'2. Bent. 

The Island of Socotra. By the late J. Theodore Bent. 

Tills possesses the melancholy interest of being the last literary work of the late 
Mr. Theodore Bent. It gives a description of his visit to Socotra last winter, details 
of which will duly appear in the Geographical Journal. 

NORTH AKERICA. 

American Fishes. Jordan and Evermann. 

Smithsonian Institution. United States National Museum. Bulletin of the 
United States Museum, No. 47. The Fishes of North and Middle America ; a 
descriptive Catalogue of the Species of Fish-like Vertebrates found in the waters 
of North America, North of the Isthmus of Panama. By David Starr Jordan, ph.d., 
and Barton Warren Evermann, ru.ii. Part. i. Washington, 1896. Size 16 x 6J, 
pp. lx. and 1240. Presented by the Smithsonian Institution. 

Canada. J. Geology 5 (1897) : 257-262. Dawson. 

Are the Bowlder-Clays of the Great Plains Marine? By George M. Dawson. 

The evidence brought forward by Dr. Dawson seems to point to a marine origin 
fur the boulder-clays in question. 

<^aMda. J.R. Colonial 1. 28 (1897) : 398-424. Smith. 

Western Canada — Before and Since Confederation. By Sir Donald A. Smith, 

G.C M G. 

Canada — Labrador. Low. 

Geological Survey of Canada, G. M. Dawson, c.m.g., etc., director. Part 1. Annual 
Report, vol. viii. Report on Explorations in the Labrador Peninsula along the 
East Main, Koksoak, Hamilton, Manicuagan, and portions of other rivers in 1892- 
93-94-95. By A. P. Low. Ottawa, 1896. Size9J x 7, pp. 388. Plates and Maps. 
This is the full official report of Mr. Low’s exploration in the Labrador peninsula, 
which has already been described in the Geegraphical Journal. 

Canada — North-West Territory. TyrreU and Dowling. 

Geological Survey of Canada, G. M. Dawson, c m.g , etc.. Director. Part D. 
Annual Report, vol. viii. Report on the Country between Athabasca Lake and 
Churchill River, with Notes on Two Routes travelled between the Churchill and 
Saskatchewan Rivers. By J. Burr Tyrrell, assisted bv D. B Dowling. Ottawa. 
1896. Size 10 x 7, pp. 120. Map and Plates. 

A valuable piece of pioneer work, combining geographical and geological surveys. 
The map shows the geological structure of tbe country along the lines of route. 
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Canada — Historical. S. American G.S. 29 (1897) : 41-54. Douglas. 

The Consolidation of the Iroquois Confederacy; or. What Happened on the St. 
Lawrence between the Times of Cartier and Champlain. By James Douglas. 

United States— Alaska. Globus 71 (1897) : 255-2G0. Greim. 

Die Gletscherbai in Alaska und ihre Erforscliung durcli John Muir. Von Dr. G. 
Greim. With Map and Illustrations. 

United States— Alaska. Globus 71 (1897) : 297-302. -Windt. 

H. de Windts Eeisen an der Beringsstrasse. With Illustrations. 

United States — Coast and Geodetic Survey. 

Report of the Superintendent of the U.S. Coast and Geodetic Survey, showing the 
progress of the work during the fiscal year ending with June, 1894. Part ii. 
Appendices relating to the Methods, Discussions, and Results of the Coast and 
Geodetic Survey. Washington, 1895. Size 12 x 9J, pp. 616. Charts and Plates. 
Presented by the V.S. Government. 

The Report contains ten appendiee.s descriptive of determinations of gravity, geodetie 
positions, magnetic conditions, and tides in the United States, including Alaska. The 
titles of the more important are given separately in this bibliography. 

United States — Connecticut Valley. J. School G. 1 (1897): 72-78. Orr. 

The Geographic Features of tlie Connecticut Valley in Western Massachusetts. 

By William Orr, jun. 

United States— New York State. J. School G. 1 {1897) : 103-110. Jameson. 

The Climate of Hew York State. By J. M. Jameson. 

United States— New York State. B. American G.S. 29 (1897) : 16-40. Tarr. 

The Physical Geography of Hew York State. Part iv. By Ralph S. Tarr. With 
3Iaps and Illustrations. 

United States— Niagara. P.Jf.7. 15 (1897) : 269-279. Martin. 

The Utilisation of Niagara By Thomas C. Martin. With Sections. 

CENXBAL AND SOUTH AMERICA. 

Brazil— Amazon. P.R.L 15 (1897): 217-226. Siemens. 

Cable Laying on the Amazon River. By Alexander Siemens. 

This will he specially referred to in the Journal. 

Chile— ChiloE Maldonado. 

Estudios geografieos e hidrograficos sobre Chiloe'. Por Roberto Maldonado C. 
Santiago de Chile, 1897. Size lOi X 7, pp. cxxxviii. and 380. Map and Plates. 
South America. HabeL 

Ansiehten aus Siidamerika. Schilderung einer Reise am La Plata, in den 
Argentinischen Anden und an der Westkiiste. Von Jean Habel. Berlin: D. 
Eeimer, 1897. Size 11 J x 8, pp. xii. and 76. Map and Plates. Presented by the 
Publisher. 

This finely illustrated volume will be specially noticed. 

South America — Maps. P.S.G. PiV/oa 15 (1896): 489-568. Mendes. 

America austral. Cartas escriptas du America nos anuos de 1882 a 1883. Por A. 
Lopes Mendes, s.s.g.l. Terceira parte (conclusao). 

Tropical America. B. American G.S. 29 (1897) : 55-60. Nicholas. 

Economic Importance of fJeologicul and Physical Conditions in Tropical America. 
By Francis C. Nicholas. With Map and Sections. 

A note will be given on this paper. 

AUSTRALASIA AND OCEANIC ISLANDS. 

Australasia. Semon. 

Im australischen Busch und an den Kiisten dea Korallenmeeres. Reiaeerlebnisse 
und Beobachtungen eines Naturforschers in Australien, Neu-Guinea und den 
Molukken. Von Richard Semon. Leipzig : W. Engelmann, 1896. Size 94 x 6J. 
Maps and Illustrations. 

Tliis admirable work will be specially noticed. 

Lord Howe Island. RusselL 

The Climate of Lord Howe Island. By H. C. Eus.-ell, b \., c.m.g., etc. [Read 
before the Royal Society of N.S. Wales, October 2, 189.).] [1 leaf.'] Size 9 x 6. 

A very brief abstract of eight y.^a observations. 
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Meteorology. Hunt. 

Types of Australian Weather. By Henry A. Hunt. AVith Forty Diagrams. 
Size 9x6, pp. 40. Presented hy the Author. 

New Caledonia— Coffee. Moncelon. 

B.S.G. Comm. Bordeaux 20 (1897): 97-109, 129-145, 178-196. 

Le cafe” a la Nouvelle-Cale'donie. Par Leon Moncelon. 

A full description of the coffee plantations and the process of preparing coffee in 
New Caledonia. 

New Zealand. 

New Zealand Handbook, with Map. Issued b” ^1 F . ■ Tr.'^""nation Office, 

3], Broadway, Westminster, S.AV. London: 1. ■ . ■ ■■ ! . r- Office, 1896. 

Size 8J X oj, pp. 38. Price Id. Presented hi ' ; r New Zealand. 

New Zealand. 

New Zealand. Crown Lauda Guide, No. XIV. Auckland District, corrected 
up to April 1, 1896 (pp. iv. and 40); ditto, corrected up to October 1, 1896 
(pp. iv. and 42) ; Wellington District, corrected up to September 1, 1896 
(pp. iv. and 12) ; Canterbury District, corrected up to October 2, 1896 (pp. 

IV. and 6). AVellington, 1896. Size 13J x 8J. Presented hy the Agent-General for 
Neio Zealand. 

Particulars of the crown lands in the several provinces of New Zealand open for 
selection by settlers, with the rules of procedure for obtaining grants. 

New Zealand — Tarawera. Scottish G. Mag. 13 (1897): 240-259. CadelL 

A Visit to Mount Tarawera. By Henry M. Cadell, of Grange. With Maps and 
Illustrations. 

The article is illustrated by striking photographs of the phenomena of the hot-lake 
district, and of the site of Waitoa before and afh r the destructive eruption of 1886. 

New Zealand — Year-Book. Dadelszen. 

The New Zealand Official Year-Book, 1896. By E. J. von Dadelszen, Registrar- 
General. AVellingtou, 1896. Size 8J x oj, pp. vi. and 564. 

The official description of the colony of New Zealand, with statistics for 1896. 
Samoa — Famine. Petermanns M. 43 (1897) : 68-70. Btilow. 

Dio Diirre des Jahres 1896 nuf der Inscl Savaii, Stimoa-Insiln. A'on W. v. Bulow. 
On the Samoan famine of 1896. 

POLAR REGIONS. 

Antarctic. Globus 71 (1897) : 281-289, 302-309. Lindeman. 

Die nt-ueren Keisen zur geographischen Erforschung der Siidpolarregion und der 
deutsche Plan. Von M. Lindemen. 

A sketch of antarctic enterprise from the earliest times, and of the compilations 
regarding ice and climatic conditions made by German scientific men. Special 
prominence is given to tlie somewhat neglected work of Bellingshausen in 1821, to 
the whalers, and to the expedition of Dumont D’Urville. 

Antarctic. Naturwiss. Wochenschrift 12 (1897) : 208-211. Mewes. 

Aufgaben und Stand der Siidpolarforschung. Von Rudolf Mewes. 

The author upholds the practicability of a small German private expedition to the 
antarctic regions, such as he had planned for this year, but has been obliged to 
postpone until next year. The cost be estimates at under £10,000. 

Arctic. Scottish G. Mag. 13 (1897) : 225-246. Nansen. 

Some Results of the Norwegian Arctic Expedition, 1893-96. By Dr. Fridtjof 
Nansen. With Map. 

A reprint of the articles in the Geographical Journal. 

Arctic Regions. laeger and Schlichter. 

Problems of Nature : Researches and Discoveries of Gustav Jaeger, m.d. Edited 
and Translated by Henry G. Schlichter, D.sc. London : AVilliams & Norgate, 
1897. Size 9x6, pp. 262. Presented by the Publishers. 

The late Dr. .Jaeger, amongst other matters, devoted some attention to arctic 
exploration, and a chapter in the volume named above is devoted to tliat subject. 
From considerations of animal-distribution and of ocean currents, he was led to believe 
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that the land around the north pole has been, and is still being, greatly reduced in 
amount. This consideration also led him in 18G5 to state his belief that no land, 
but an ocean, would be found at the north pole, a conjecture singularly confirmed by 
Nansen’s expedition. 

Greenland. J. Geology 5 (iSOiy. 229-210. Chamberlin. 

Glacial Studies in Greenland. X. By T. C. Chamberlin. With Illuntrations. 
Greenland — Magnetic Observations. Terrettrial Magnetism 2 (1897) ; 32-34. Pntnam. 
Kesults of Magnetic Observations on the Greenland Expedition of 1S9G. By G. K. 
Putnam. With Map and Diagram. 

Polar Exploration. Markhim. 

The Promotion of Further Discovery in the Arctic and the Antarctic Regions. 
By Clements E. Markham, c.b., f.k.s. — Annual Report ... of the Smithsonian 
Institutitiou ... to July, 1894. Washington, 189G. Size 94 x 6, pp. 317-341. 
Reprinted from the Geographical Journal, vol. iv., 1894. 

MATHEMATICAL 6E0GHAPHY. 

Geodesy. C. ltd. 124(1897): 941-943. Lallemand. 

Sur la pre'cision comparcc de divers modes de repe'rage de la vertieale dans les 
observations astronomiiiues, gcodcsiijnes on topographiques. Note do M. Ch. 
Lallemand. 

The result of comparing determinations of the vertical by means of contact of three 
points with a surface of mercury, observation of the nadir in a mercury artificial 
horizon, and the use of the spiritdevel showed that the last-named method was by far 
the most accurate. 

Horizon — Definition. Ret-. G. /faZio/in 4 (1897): 183-194. Siija. 

Sulla defmizione scientifica dell’ orizzonte. Nota di G. Saija. 

A collection of definitions of tlie term horizon from various authorities ranging from 
1297 to 1890. 

Latitude Changes. Bees. 

Vari.ation of Latitude. By .1. K Rees. Annual Report ... of the Smithsonian 
Institution ... to July, 1894. Washington, 1896. Size 9J x 6. pp. 271-279. 

A very clear exposition of the nature of the latitude elianges detected by modern 
astionomers in the form of a lecture delivered to the Xew York Academy ot Scienc.s 
in 1S95. 

Surveying. Clancey- 

Aid to Land-Surveying (Small Edition), in English only, accompanied by 237 
Illustrations on the subject, and containing numerous useful tables, by .1. C. 
Clancey. Fourth Edition. Revised and eidarged. Calcutta : W. Newman & Co., 
1S9.3. Size 13^ X 8J, pp. iv , 89, 28, 8, aud 19. 1‘rice bs. I’resented by the Author. 

PHYSICAL AND BIOLOGICAL GEOOBAPHY. 

Limnology. J. School G. 1 (1897): 65-72. Brigham. 

Lakes : a Study for Teachers. By Albert P. Brigham. 

A simple discussion of the phenomena of lakes. 

Meteorology. Bussell. 

Periodicity of Good and Bad Seasons. By H. C. Russell, n a., c.m.g., etc. [Read 
before the Royal Society of New South Wales, June 3, 1896.] Sydney, 1897. 
Size 10 X C], pp. 36. Diagram. Presented by the Author. 

An argument, fortified by statistics relating to Australia and India, that the 
general characteristics of climate follow a nineteen-years cycle. The author <Tives a 
diagram for India from 1778, and Australia from 1788, showing the alternations of 
good and bad years, and he ventures to prolong it until the year 1908 for Australia, 
predicting good years in 1897, 1898, 1901, 1902, 1906, and bad years for the rest. A 
table is given of all recorded droughts in Europe and Asia back to the year 298 a.d. 
Ocean Currents. Bussell. 

Current Papers, No. 2. By H. C. Russell. [Read before the Royal Society of N.S. 
Wales, September 2, 1896.] Size 9x6, pp. 10. Chart. 

A note in this paper, happily erroneous, and not aft'ecting its subject, refers to 
help received from " the late Dr. Neumayer, director, up to the time of his death, of 
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the Meteorological Observatory at Hamburg.” Tlie map of bottle-drifts between Cape 
Horn and New Zealand records the results of 157 recovered floats. It is curious to 
note that none of those launched hy the Dundee whalers in 1892-93 appear to have 
heen recovered. 

Oceanography. Mev. Scientlfique (4) 7 (1897) : 584-58G. Knndseu. 

Le plankton marin et lea gaz de I’eau de mer. Par M. Martin Knudsen. 

On the influence of marine organisms on the dissolved air of sea-water. 
Oceanography. Wharton. 

The Physical Condition of the Ocean. By Captain W. J. L. Wharton, f.b.s, — 
Annual Report ... of the Smithsonian Institution ... to July, 1894. Washing- 
ton, 1896. Size 9J x 6, pp. 343-358. 

Reprinted from the British Association Heport for 1894. 

PalEBOgeography. Porbes. 

Antaictica; a vanished Austral Land. By Henry O. Forbes. — Annual Report . . , 
of the Smithsonian Institution . . . to Julv, 1894. Washington, 1896. Size x 6, 
pp. 297-316. 

Reprinted from the Forinigldly Rerieic for 1894. 

Terrestrial Magnetism. Eucker. 

Terrestrial Magnetism. By Prof. A. W. Riicker, — Annual Report ... of the 
Smithsonian Institution ... to July, 1894. Washington, 1896. Size 6J x 6, pp. 
173-189. 

Reprinted from the British Association Report for 1894. 


NEW MAPS. 

By J. COLES, Map Curator, R.G.S. 

AECTIC EE9I0NS. 

Arctic Regions. Heilprin. 

The Arctic Regions, comprising the most recent explorations of Robert E. Peary, 
Fridtjot Nansen, and F. Jackson. By Prof. Angelo Heilprin. Drawn by J. W. 
Ross. The Geographical Society of Philadelphia, 1897. 

ERBOPE. 

Channel Islands. Collins. 

Twelve Charts of the Tidal Streams near the Channel Islands and Neighbouring 
French Coast. By F. H. Collins. Published by J. D. Potter, London, 1897. 
Presented by the Publisher. 

This atlas contains twelve charts, representing the direction of the tidal streams 
around the Channel islands, and as far as the neighbouring coast of France, Each 
chart represents the direction of the tide at any place at any hour before or after the 
time of high water at St. Peter’s Port, and where the rate of the tide is known, its 
velocity is inserted in a circle at the end of the arrow indicating its direction. The plan 
on which the charts have been constructed is an exceedingly simple one. and the 
information they contain is in exact accordance with that given in the Admiralty 
‘ Channel Pilot,’ Part ii. 

England and Walea. Ordnance Surrey. 

Pnbli ‘afo re issued since May 8, 1897. 

6-inch — County Maps (revised) : — 

England .axd Wales : — Hampshire. 8 n.e., 11 s.w , .s.e , 16 n.w., 20 n.w , 23 x.w., 

24 S.W., 25 S.E., 27 n.e., s.w., 33 s.w. London, 11 s.e. Middlesex, 10 n.e. Surrey, 

19 N E , s E. Is. each. 

26-ineh — Parish Maps, revised; — 

England and Wales Durham, VI. 6, 7, 8 : VIII. 11 ; XIV. 2, 6 ; XXV. 11 : XXVl. 
15: XXVfll 13, 15,16; XXIX. 13; XXXII. 3, 13: XXXllI. 6,7,8, 9 ; XXXIV. 
2,3,4; XXXV.1,2: XXXI.N. 5, 6, 7, 8. 15; XL. 5. Essex, XXllI. 11, 12, 13, 

14, 15. 16: XXIV. 4, 9; XXV. 9, 11; XXXI. 4, 8; XXXIl. 1,7; XXXV. 4, 7, 
JO; XL. 15; XLI. 4; XLII. 4, 12; XLV. 2, 6, 8, 11, 12; XLVI. 5, 13, 14; 
LIV. 2. 4; LV. 11,13, 14; LXII. 16 ; LX HI. 2, 3, 4, 6, 7. 9, 10; LXV. 6 : LXX. 

12, 14. 16; LXXI. 1. .3, 5, 6. 12, 16; LXXIV. 1,9; LXXVI. 16; LXXVH. 15; 
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LXXVIII. 3 ; LXXIX. 5 ; LXXXIV. 14 ; LXXXV. 1 . Hampshire, XXXVI 7 • 
XLIII. 16; XLIV. 11; LII. 12; LIVa. 16; LVI.4; LVIl. 8; LX. 16; LXI. 1, 

5, 9 ; LXII. 2, 3, 4, 7, 8, 10, 11 ; LXIII. 5, 6, 7, 9, 11 ; LXIV. 4, 6 ; LXV. 1. 4, 
12, 13, 16 ; LXVII. 11 ; I, XVIII. 4, 8, 12, 14, 15. Kent, ni. 9, 14 ; VIII. 2, 3, 4. 

6, 7, 14, 15 : XX. 1, 5, 10 ; XXXI. 12 ; XLII. 2, 6, 10, 11, 12, 13, 14 ; XLIX 10 • 
LII. 5, 9, 12, 13, 14, 16: LX. 3; LXI. 4; LXII. 1, 3, 4, 5, 6, 7, 9, 10, 11, 14, 16 
Middlesex, XVII. 3, 8, 7, 10, 14, 16; XX. 12-16; XXL 11 ; XXV. 3. Horthnm- 
berland, XLIX. 14; LIIL 16; LVI. 5, 9; LVIII. 3, 16; LIX. 7, 10, 11, 12, 13, 14 
16; LX. 2; LXII. 1, 2, 4, 5 ; LXIII. 1; LXV. 2, 6, 10; LXVII. 1, 2, 3, 4, 7, 8; 
LXX. 13 ; LXXX. 8, 13, 16 ; LXXXI. 5, 7 ; XCV I. 1, 3, 6, 8, 10. Snrrey, XIII 
1; XV. 3, 11, 12, 15, 16; XX. 1 ; XXXI. 9, 10, 11, 12, 14. 15; XXXII. 13 i 
XXXIX. 15 ; XLV. 4, 6, 7, 8. Sussex, XII. 6; XIIL 3, 4, 5. 6, 7, 9, 10, 11, 13 
14, 15; XXIII. 8, 10, 12. 38. each. 

{E. Stanford, Agent.) 

Historical Geography. Foole. 

Historical Atlas of Modern Europe from the Decline of the Roman Empire, com- 
prising also maps of parts of Asia and of the New World, connected with European 
History. Edited by Reginald Lane Poole, m.a., tb.d. Lecturer in Diplomatic 
in the University of Oxford. Part viii. Oxford : The Clarendon Press ; London, 
Edinburgh, Glasgow, and New York : Henry Frowde, m.a. ; Edinburgh ■ W & v' 
K. Johnston. 1897. 

Part viii. contains : Map 34, Germany under the Saxon and Salian Dynasties, 
919-1137, by Reginald Lane Poole, m.a.. ph.d. ; Map 56, France during the Hundred’ 
Years’ War, by James Tait, 3I.A. ; Map 62, The Spanish Kingdoms in the Sixteenth 
Century, by the late Ulick R. Burke, st.A. Each map is accompanied by notes, wliich 
cannot fail to be of service to students. 


ASIA. 

Manchuria Borodovski. 

Map of Manchuria, compiled by I,. Borodovski. Seale 1 : 3,300,000 or 45-2 stat. 
miles to an inch. St. Petersburg : Ministry of Finance. Jiwssictu character. 
Presented hy Major-General Venuhoff. 

Siberia, Franz Josef Land, etc. Nansen, Jackson, and Wilkitzki 

Russisch Asien uud Franz-Josef-Land zur L’ebersicht der Sibirisch-Mandschuri- 
schen Eisenbahn und der Aufnahmen von F. Nansen, 1893-96 ; F. Jackson, 1894- 
96; und A. 4\ ilkitzki, 1894-95. Petermanns Geographische Mitteilungen, Jahtgang 
1897, Tafel 9. Gotha : Justus Perthes, 1897. Presented by the Publisher. 

AFRICA. 

^tinis. Service geograpbique de TArmee, Paris. 

Tunisie. Carte de ReconnaissMce. Scale 1 : 200,000 or 2 7 stat. miles to an 
inch. Dressth grave et public au Service geograpbique de i’Armee. Paris. 
Sheet No. xxxiii. Price 0 /r. 70 cents. 

AMERICA. 

Amabile. 

Carte ge'ne'ralc de ITle do Cuba. Dresse'e d’apres les documents officiels les plus 
re'ce'nts, indiqu.mt la marclie di? T.irmc'e revolutiomuiirc et les lignes fortifie'e,s 
espagtioles " La Troclia d.-l MariLd” ct " La Triich.i del Jilo.iru.-’ Sc.de 1 : 2,000 000 
or 31 b stat. miles to au inch. Par A . Mestre Amubilc. Aucicu Otlicicr dc Marine 
Paris, 1896. 

Washington. Anderson. 

Sectional Map of Mestein and Central Washington, U.S.A. Scale 1 : 1,360 OOO or 
5-3 stat. miles to au inch. Compiled and publiahod by tlie O. P. Anderson Map 
and Blue Print Co., 1897, Seattle, AVashiugtt)n. Presented by 0. P. Anderson, Esq. 

For all purposes of reference, with reg.ird to the western and central portions of the 
State ot M ashingtou, this will be a useful map. It shows all countv boundaries land 
sections, railway systems, ;tnd Indi.ui reserves. ' ’ 

The World. Vivien de Saint-Martin and Schrader. 

Atlas Universel de Ge'ogr.ipliie. Ouvr.ige commence' par M. Vivien de Saint-Martin 
et continue' par Fr. Schradci. Amerique du Sud en 5 feudles. Feuille 4. Paris : 
Hichette et Cie. 
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CHASXS. 


Admiralty Charts. Hydrographic Department, Admiralty. 

Charts and Plans published at the Hydrographic Department, Admiralty, during 

March and April, 1897. 

No. Inches. 

2951 to 2956 Six Monthly Current Charts of the Atlantic ocean. Each Is. 

The same charts bound together in an atlas. 7s. 

973 m = 27'2 England, Plymouth sound : — Entrance to St. Germans or Lynher 
river. Is. 6(Z. 

2651 m = 0'66 Shetland isles : — Bressay sound or Lerwick harbour. 28. 6d. 

2331 m = 0'7S Gulf of Finland : — Hango head to Bard sound. 2s. 6d. 

2826 m = 1'2 Gulf of Finland, uorth shore : — Approaches to Viborg. 2s. 6d. 

1555 lu = I’G Mediterranean: — Anchorages on the north coast of Crete. Is. 6d. 

2902 m = 2'0 Newfoundland, east coast : — Motion head to Flat Eoek point, 
showing the approaches to St. John’s harbour (preliminary 
chart). 2s. 6d. 

672 m = var. Anchorages on the west coast of Newfoundland : — Koche harbour, 
Hollihans wharf. Woody point anchorage, Neddy harbour and 
approaches. 2s. &d. 

1209 m = var. Newfoundland, west coast : — Bonne bay. Lark harbour. 2s. 6d. 

2780a m = 2‘0 North America, river St. Lawrence : — Sheet xiv., Lachine rapids 
to Cascades point. 2s. 

2789b m = 2 0 North America, river St. Lawrence : — Sheet xv.. Cascades point 
to McKies point. 28. 6d. 

2789c m = 2‘0 North America, river St. Lawrence : — Sheet xvi., McKies point to 
Cornwall. 28. 6d. 

2789d m = 2'35 North America, river St. Lawrence : — Sheet xvii., Cornwall to 
Farran’s point. 28. 6d. 

2789e m = 2'35 North America, river St. Lawrence Sheet xviii., Farran’s point 
to Iroquois. 

2789p m = 2'37 North America, river St. Lawrence Sheet xix., Iroquois to Ogdens- 
burg. 28. 

2789g m = 2'36 North America, river St. Lawrence : — Ogdensburg to Cole shoal 
light. 28. 

336 m = 0'90 Lakes Ontario and Erie : — Kiver Niagara and Welland canal. Is. 6d. 

2463 m = 0‘25 Alaska ; — Port McArthur to Windham bay, including Chatham and 
Sumner straits, and Frederick sound. 2s. 6(i. 

2462 m = 0’26 Alaska : — Windham bay to Icy cape, Stephens passage and Lynn 
canal. 28. 6<i. 

2908 m = 12-0 Africa, south-east coast: — Port Natal entrance. Is. Gd. 

2899 m = 0 23 South Indian ocean : — Chagos archipelago to Madagascar. 2s. Gd. 

2862 m = 2 0 Arabian sea : — Jashk bay. Is. 6<i. 

2674 m = var. Anchorages on the south coast of Celebes : — Bajoa (Bajowe) 
roadstead. Pulo Salayar and Pasi or Varkens island. Palopo 
bay. Sopang bay. Bonthain (Bantaeng) roadstead. Is. Gd. 

2796 m = 6 0 Liukiu islands : — Sesoko Bydchi. Is. 6fZ. 

2815 m = 6 0 Japan; — Nagasaki harbour (plan, approach to dry dock). Is. Gd. 

2877 m = 2 38 Japan. Uwajimabay. Is. 6d. 

698 m = 8 0 Anchorages on the south-east coast of Manchuria : — Granitnui bay. 
Is. Gd. 

302 m = var. Anchorages in the golf of Tartary : — Mosolova bay, etc , Datta 
or Tummin river, Storozh bay, Vanina b.iy, St. lunocentia bay, 
Gi'osscvitcha bay. Is. Gd. 

-'“5^ Di = 0 47 Arafura sea : — Ke or Ewaf islands. 2s. Gd. 

2873 m = var. Anchorages in the Solomon islands: — Be.iufort bay, Sutulahia 
anchorage, Vura anchorage, Auki island harbour, Sandfly passage. 
Is. Gd. 

2901 m = 0’04 Pacific ocean : — Solomon islands to Ellice islands. 2s. Gd. 

1431 m = 0’25 Banks north of the Fiji group: — Turpie and adjoining banks. 
Hazel Holme bank, Waterwitch b.ink. I.* 6tf. 

2850 Candia, Poro bay. Port Nikolo : — Plan added, entrance to Spina- 

longa harbour. 

886 Plans in the Canary islands : — Pl.an added. Port Gando. 

490 Lake Erie, west end ; — Plan added, Kiogsville harbour. 

(J. D. Potter, agent.) 
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Charts Cancelled. 


No. 


Cancelled by 


973 Entiance to St. Germans 

or Ljuher river. j ■ 


Lynher 


1118b Plan of Bressay sound or^^^ 

Lerwick harbour on this). „ 


sheet. 

2331 Baro sound, 
harbour. 


J 


Bressay sound or Lerwick harbour 


No. 


973 


2651 


KenskarlNew Chart. 

J Hanoo head to Baio sound 2331 

(New Chart. 

1653 Anchorages on the westi Anchorages on the west coast of New- 

coast of Newfoundland. 1 foundland 672 

712 Plans of Koehe harbourlxew Chart, 
and Neddy harbour on thisj Anchorages on the west coast of New- 

sheet. ^ foundland 672 

(New Chart. 

336 Elver Niagara. •> River Niagara and Welland canal . . 336 

38 Plan of Jashk bay on this) New Chart. 

sheet. / .Jashk bay 2862 

1605 Montague rocks. 

221 Kaloyeri rocks. 


Charts that have received Important Corrections. 

No. 1118, The World ; — Coal and telegraph chart. 1951, England, west coast: — 
Liverpool bay. 2S11 a, Scotland, west coast Loch Linnhe,"eouthern part. 2247, 
Gulf of Finland : — Hogland to Seskar, north shore. 72, Port of Huelva and 
entrance to rivers Tinto and Odiel. 193, Mediterranean. Linosa island : — Lam- 
pedusa ifland. 1483, Adriatic sea: — Ports Chioggia, Malamocco and Lido, and 
the channels leading to Venice. 1679, Harbours and anchorages in the Grecian 
archipelago. 1086, Turkey; — Gulf of Eassandra to Thnso and Lemnos islands. 
964, Black sea : — Cape Lukul to Balaklava bay. 1241, Ice chart of the southern 
hemisphere. 1565, Newfoundland : — Sops arm. 490, Lake Erie, west end. 1803, 
South .Vmerica, north coast; — Cabo do Norte to Maranham. 1922, British 
Columbia : — Fraser river aud Burrard inlet. 2337, Alaska : — Sitka sound. 604, 
Africa, west coast :— Cape Lopez bay to St. Paul de Loanda. 38, Baluchistan : — 
Masket to Karachi. 737, India, west coast ; — Arnala island to Kiindari. 942 b, 
Eastern aichipelago, eastern portion. 2409, AVest coast of Formosa and Pescadores 
channel. 2347, .Japan ; — Nipon, Kiussiu and Shikoku, and part of the Korea. 
511, JIaiichuria : — Triuity bay to the eastern Bosphorus. 2508, Manchuria : — 
Barnacouta harbour. 1644, Bering sea : — Komandorski islands. 134, Harbours 
and anchorages in the New Hebrides. 

{J. D. Potter, agent.) 

Atlantic Ocean. Admiralty. 

Monthly Current Charts for the Atlantic Ocean. London ; Published at the 
Admiralty, Marcli 20, 1897, under the superintendence of Eear-.Admiral J. L. 
MTiarton, c e., f.s.s,, Hydrographer. J. D. Potter, agent. Price Is. 

A notice of this atlas appears in another page of this number. 


United States Charts. U.S. Hydrographic Office. 

Pilot Charts of the North Atlantic and North Pacific Oceans for June, 1897. 

Publislied at tlie Hydrographic Office, Wasliington, D.tJ. Presented by the U.S. 

Hydrographic Office. 

PHOIOaEAPHS. 

Samoa and Hawaii. Swinton. 

Four Photographs of Samoa and Hawaii, taken by Colonel A. Swinton, k.a. 

Presented by Colonel A. Sicinton, B.A. 

These photograplis supplement the series previously presented to the Society by 
Colonel A. Swinton, k..\. They are as follows: (1) Village— Samoa ; (2) Man of 
Samoa; (3) AVoman of Samoa ; (4) The crater, Kilauea, Hawaii. 

It would greatly add to the value of the collection of Photo- 
graphs which has been established in the Map Hoorn, if all the Fellows 
of the Society who have taken photographs during their travels, would 
forward copies of them to the Map Curator, by whom they wUl be 
acknowledged. Should the donor have purchas^ the photographs. It 
will be useftil for reference if the name of the photographer and his 
address are given. 
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SUB-OCEANIC CHANGES. 

By JOHN MILNE. F.R.S.. F.G.S. 

INTRODUCTIO^^ 

The object of the present paper is to draw attention to a certain class 
of geological changes which are in operation beneath the seas and 
oceans. The evidences we have of changes which take place on the 
land are as varied as they are numerous, but directly we reach a depth 
a few fathoms below low-water mark, we find ourselves on the boundary 
of an area represented by three-quarters of the surface of this planet, 
where it is usually supposed that geological changes are extremely 
slow. All the evidence we have relating to the abysmal level floors of 
oceans, where sediments accumulate with immeasurable slowness, and 
where ocean cables, unless destroyed in consequence of electrolytic 
action or faults in insulation, remain intact for twenty or more years, 
supports this view. 

Directly we leave these level plains and approach submarine banks 
like those of Newfoundland, submarine ridges like that which runs down 
the central Atlantic, the steep slopes of the submarine plateaus which 
fringe continents and islands even though we may be in depths of 
2000 and even 4000 fathoms of water, the evidences of great and sudden 
changes in the details at least of sub-oceanic contours grow more 
numerous day by day. It is in localities like these where cables are 
broken, not in consequence of defects inherent in themselves, but often 
directly in consequence of their burial beneath masses of materials 
which have apparently slid down from neighbouring banks. On the 
inner borders of continental plateaus, which are the submerged por- 
tion of the continental domes, detritus accumulates by marine erosion, 
whilst near to the mouths of rivers sediments which have been derived 

* Paper read ut the Rojal Geoiiiaphical K?ooiety, June 18, J897. 

No. IL— Auor.r, 1897.] 
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from catchment basins of great area are deposited to form banks and 
ridges. These materials from continental areas are accumulated on 
areas which are comparatively small, so that the rate per superficial 
unit at which the land is being lowered is probably very much less than 
the rate at which it is being raised beneath the sea. This mechanical 
concentration of debris leads to the formation of banks which, on their 
outer faces, as will be shown later, are subject to sudden yieldings. 

The causes of sub-oceanic yieldings in rocks and sediments are, 
broadly speaking, twofold. First, there are bradyseismical actions 
represented by secular folding, thrust, or crush. Sudden accelerations 
in these movements constitute earthquakes, which maj' be accompanied 
by the formation of a line of faults and landslips. Secondly, we look 
to sedimentation and erosion and the consequent creation of unstable 
contours, which may be destroyed by seismic action, facial sliding, 
basal crush by overloading, or the action of submarine springs and ocean 
currents. If wo regard landslips on the land as the final result of 
certain geological processes which have created instability, then those 
which occur beneath the sea may be taken as evidence of somewhat 
similar activities. In many, if not in the majority of instances, sub- 
marine dislocation is a sliding effect resulting Irom overloading, whilst 
on land critical conditions are reached by activities which are sub- 
terranean. 

Submarine volcanic action, which no doubt is an important factor in 
altering sub-oceanic form, inasmuch as attention has often been directed 
to the same, will only be brietly mentioned. 

The sub-oceanic phenomena to which it is desired to call special 
attention will be treated in the following order : — 

1. Braihjseismic Actkm. 

Seismic and volcanic activity — its frequency, cause, and effects. 

2. Hi-iliineiitatiiiii (ind Erosion. 

Submarine landslides. 

Overloading with facial sliding or basal crush. 

Submarine springs. 

Current effects. 

Changes in shallow water. 

.3. Ciooiijcs cviifenreil hij Cable Interruptions. 

4. Conclusions. 

Importance of a seismic survey of the world. 

For the facts relating to cable interruptions, although much has 
been drawn from the publications and notifications of “ Lo Bureau 
International des Administrations Telegraphiques,” I am greatly 
indebted to my friend Mr. M. H. Gray, without whose assistance I 
should have been able to say but little ; to Mr. F. le B. Bedwell, k.n. ; to 
Mr. II. A. Saundeis; and to other gentlemen and engineers connected 
with the laying of ocean cables. 
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Section I. 

Suh-oceanic Srady seismic Action. 

The existence of oceanic islands formed of stratified materials and 
the more or less folded strata of the continents themselves testify to 
the fact that upward movements have taken place in ocean beds. 
Submerged forests and other phenomena indicate that local lines at 
least have been submerged. Again, when we consider sub-oceanic, con- 
tinental, and insular plateaus, or the ridges and banks — as, for example, 
those which follow a north-south line of considerable elevation down 
the mid-Atlantic — in relation to the distribution, both past and present, 
of the fauna and flora of widely separated countries, we see that the 
hypotheses of a submerged Atlantis, Lemuria, Antarctica, and other 
lands, are not altogether without foundation. The fact that round 
the borders and upon the summit of hidden domes and tablelands there 
are at present displays of seismic and volcanic activity, leads to the 
belief that sub-oceanic bradyseismic action is yet in progress, and we 
therefore have movements taking place beneath the ocean similar to 
those which, during an historical period or even a lifetime, have been 
repeatedly observed on coast-lines. 

Bistribution of Seismic Activity. — Amongst the earlier attempts to 
produce a work showing the general distribution of seismic activity 
throughout the world is the copious catalogue of Jacomo Antonio Buoni, 
entitled ‘Del Terrsemoto Dialog©,’ published in Modena in 1571. Two 
hundred years later, no doubt in consequence of the unusual seismic 
and volcanic activity which at that time was so pronounced throughout 
the world, a seismological renaissance was evoked, and catalogues and 
treatises on earthquakes became prominent features in current literature. 
Mhilst this was taking place in the West, in the East, at least in 
Japan, ‘Jishin Nendaiki,’ or earthquake chronologies, were being 
published. Amongst the more important publications of this century 
are the voluminous catalogues of Alixis Perry, and the lists of Mallet, 
Fuchs, and Montessus di Ballore. Enormous as some of these lists 
appear, directly we compare them with those of the only country which 
for some years past has been thoroughly surveyed — I refer to Japan — 
their incompleteness is seen in the fact that they give an earthquake- 
frequency for the whole world less than that which we know to be 
true for the fractional portion of the same represented bj' the Japanese 
Empire. The history of the seismic survey of Japan and its character 
are as follows. 

In 1880 the present writer, with the assistance of Mr. Toshiwo 
Xakano, communicated with ofiBcials and others in all the principal 
towns of Japan, asking them to furnish information as to the number 
of shocks they usually felt per year, and at the same time to give, as 
far as they were able, some account of the shocks which had occurred 
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during previous years. The replies were numerous, and one conclusion 
derived from the analysis of the records was that in Japan there were, 
on the average, three or four shocks per day, which was the frequency 
calculated by Prof. Heim for the whole globe (Trans. Sets. Soc., vol. iv. 
p. 30). Encouraged by these results, in the following year — to deter- 
mine the extent of country shaken by a given shock and its origin- 
bundles of postcards were sent to many towns and villages within a 
distance of about 100 miles from Tokio, with a request that every week 
one of them should be returned with a statement respecting earthquakes 
which had been felt. The result of these communications showed that 
nearly all the shocks came from the seaboard on the east or north-east, 
and that very few originated from the mountains on the west or south- 
west. The barricade of postcards was then extended to a point some 
450 miles north of Tokio, and ten important stations were furnished 
with seismographs. As the result of observations extending over two 
years, it was definitely shown that the greater number of earthquakes 
originated on the seaboard or beneath the ocean, whilst the mountains 
and volcanic regions were singularly free from these disturbances. 

The establishment of these, and other important results, in 1884 
led the Imperial Government of Japan to establish observing-stations 
throughout the empire, or over an area of 140,000 square miles. In 
1895 there were 968 of these stations, of which 39 had instruments. 

The general results which have been obtained, bearing upon the 
subject-matter of this paper, from these various surveys are as 
follows. 

Earthquakes the Origin of which are Submarine. — The earthquakes 
which have a submarine origin may be divided into three groups 

1. Those which have been felt and recorded on land, and which 
therefore, may bo assumed, in the generality of cases, to have originated 
on a coast-line or within a few hundred miles off in the ocean. 

2. Those which have been recorded on shipboard out at sea, either 
as tremors or as severe movements. Many of these disturbances are 
probably volcanic. 

3. Those which have not been felt on land, but have been distinctly 
recorded there. In this group we find many of the earthquakes which 
shake the world. 

As illustrative of the frequency of the first group, I will quote from 
observations made in Japan (“On 387 Earthquakes observed durino- 
Two Years in North Japan,” by John Milne, Trans. Seis. Soc., vol. vif. 
pt. ii.). Between 1881 and 1883 in North Japan the writer found that, 
out of 419 shocks, no less than 218 of them had oiiginated beneath the 
ocean. Theie had been 137 which had originated on or near the sea- 
board, and therefore some of these had been of sub-oceanic orio-in whilst 
only 64 had originated inland. A large number of these earthquakes 
came from the deep water off the mouth of the Tonegawa, the largest 



SUB-OCEAXIC CHANGES. 


133 


river in Japan, which, as it approaches the sea, crosses the alluvial 
plain of Musashi. 

Between 1885 and 1892 no less than 8331 earthquakes were recorded 
in Japan — that is, on the average during this period of eight years 
there were about one thousand shocks per year (Trans. Sets. Soc., 
vol. XX.). A glance at the map showing the distribution of origins of 
these disturbances, shows that nearly all of them have originated 
along the eastern seaboard, and have been frequent near the alluvial 
plains. Between January, 1885, and December, 1888, when seismic 
activity was in a normal state — that is to say, when there were no long 
series of after-shocks — 2018 earthquakes were recorded, of which at 
least 103-1, or 50 per cent., originated beneath the sea. In Japan, 
therefore, along a coast-line of 1140 miles, there has recently been at 
least about 250 submarine shocks per year. In some years there have 
been 500. 

From a seismic map of the world, I should estimate that round the 
Pacific there are at least ten sub-littoral districts where earthquake- 
frequency may be about half that of Japan. If this is accepted as 
probable, the sub-littoral seismic activity of the Pacific is represented 
by 2500 shocks per year, some of which have been accompanied by 
submarine landslips and consequent changes in the configuration of the 
ocean bed. When these latter are great, it is assumed that ocean- waves 
are created. If we consider the seismic activity round the coasts of the 
other oceans and seas which cover our globe as being, when taken 
together, equal to that of the Pacific, then for the world, out of a 
possible 10,000 shocks per year, 5000 of them have their origin on the 
sub-oceanic continental slopes. 

To get information about the second group, or earthquakes which 
have originated far from land, we have to turn to the voluminous 
catalogues of Perry, Mallet, Kluge, di Ballore, Fuchs, and other statis- 
ticians. Such extracts have been made by Dr. Emil Kudolph in his 
papers, “ Ueber Submarine Erdbeben und Eruptionen ” (Beitrdge zur 
Geophysik, Band i. and ii.), who gives us an account of 333 sub-oceanic 
earthquakes and eruptions. Because the greater number of these shocks 
are of volcanic origin, they will be more specifically referred to in the 
next section. The distribution of these is various, but here and there 
they herd together, indicating localities where changes are compara- 
tively rapid. One favourite locality for submarine disturbances is in the 
Equatorial Atlantic, about 20° W. long., and again at 30° . long., near 

to St. Paul’s. For each of these regions Dr. Kudolph gives about thirty- 
seven shocks, in depths of water exceeding 1000 and 2000 fathoms. 

The chief source of information for our last group is, however, 
derived from the records of horizontal pendulums. Taking a list of 
them published in the Transactions of the Seismological Society, vol. 
XX., by the late Dr. E. von Rebeur-Paschwitz, out of 301 records 
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obtained in twenty-seven months, there are only 25 which can with 
certainty he traced to their origin. Out of the 176 which remain, 
105 were almost simultaneously recorded at places so widely separated 
as Potsdam, Wilhelmshaven, Strasshurg, Nicolaiew and Tokio, and 
therefore cannot he disposed of as being due to some accidental dis- 
turbance of an instrument, or to small shocks of local origin. Each of 
them was a disturbance affecting a very large area, and indicates an 
initial impulse of great magnitude. AVhat is true for the observations 
in Europe has also been true for my own observations in Japan, and 
also in the Isle of Wight, the only difference being, that in Europe the 
stations were from 300 to 600 miles apart, whilst in Japan and the Isle 
of Wight the stations were usually near to each other, and never more 
than 30 miles apart. In some instances, however, earthquakes of 
unknown origins were recorded in Japan and Europe, and it is fair to 
assume that in these instances the whole world had been shaken. 

One disturbance noted by the author in Japan on June 3, 1893, had 
a duration of five and a half hours. It was also recorded in Birmingham, 
Strasshurg, and Nioolaiew, at which latter place the duration of motion 
extended over eleven hours. Amongst unfelt earthquakes, both for 
magnitude and duration, it exceeded all that have yet been recorded. 

Because the character of the unfelt movements, the origin of which 
cannot be traced, is identical with the character of those which have 
been traced to earthquakes originating at great distances, it is, for 
the present at least, assumed that the cause of the former is similar to 
the cause of the latter. If this is the case, the only place towards 
which we can turn to find the origin of the former appears to be beneath 
our oceans, and when they are of a magnitude approaching that of 
June 3, their origins must have been very far from land, otherwise a 
sensible shaking would have been observed upon the nearest shores. 

If we take the three classes of records to which we have referred 
in conjunction, the conclusion to which they point is not simply that 
the submarine evidences of seismicity are more numerous than those 
on land, but also that they are very much more intense. 

The Character of Submarine Seismic Districts. — If we compare 
together the characters of the districts where earthquakes of submarine 
origin are frequent with those where they are practically unknown, 
the differences are striking. In the former the land, as shown on the 
seaboard, usually consists of strata which are geologically new ; it 
exhibits evidences of recent elevation, some of which can be traced to 
historical times, whilst its average slope from the mountains in the 
interior down beneath the ocean is, over a considerable distance, relatively 
very steep.* The unit of distance over which such slopes have been 

* See note upon the “ Geographical Distribution of Volcanoes,” by J. Milne. 
Geological Magazine, April, 18S0 Also “ Arhlress to the Geological Section,” by Prof. 
C. Lapworth, ll.d,. f b.s., Brit. .fas. Beporh, 



SUB-OCEANIC CHANGES. 


135 


measured is taken at 2°, or 120 geographical miles. The following are 
a few examples of such slopes : — 


IVest Ooast, South America, near Aconcagua 

1 

in 

20-2 


The Kurils from Urap 

1 

in 

22-1 

Seismic 

Japan, west coast of Nippon ... 

1 

in 

30-J: 

districts. 

Sandwich islands northwards ... 

1 

in 

-23-5 


Australia generally 

1 

in 

91 


Scotland from Ben Nevis 

1 

in 

158 

Non-seismic 

South Norway . 

I 

in 

73 

districts. 

South America, eastwards 

1 

in 

243 


The conclusion derived from this is, that if 

V 

-e 

find 

slopes of con- 


siderahle length extending downwards beneath the ocean steeper than 
1 in 35, at such places submarine earthquakes, with their accompany- 
ing landslips, may be expected. On the summit of these slopes, 
whether they terminate in a plateau or as a range of mountains, 
volcanic action is frequent, whilst the earthquakes originate on the 
lower portions of the face and base of these declivities. 

Seismic Strain, Deformation, Thrust, and Crush. — We assume that 
the contours referred to in the last section are mainly the result of 
rock-movement, and that seismic strain, duo to a tendency to further 
adjustment, is greatest where earthquake origins are most frequent. 
The home of the volcano is evidently the place where the rocks have 
been most deformed, whilst that of the earthquake is at the base of 
steep sub-oceanic slopes where most deformation is in progress. The 
nature of the forces in operation producing this deformation are two- 
fold. First, there is the horizontal thrust, so strongly emphasized by 
Lapworth, which may or may not tend to increase the height of the 
mountain ranges bounding its line of action ; and, secondly, a factor- 
dependent on gravity, which, acting on the side of subaerial and marine 
denudations, tends to lower them. Earthquakes are for the most part 
spasmodic accelerations in processes w-ith these characters. 

The distortions observed in fossils and pebbles, the difference in 
thickness of contorted strata, and the “creep” in coal-mines, all indicate 
that great pressures may set up movements in stratified materials 
corresponding to a flow. Mr. William Barlow, in a paper on the 
“Horizontal Movements in Rocks” {Quart. Jour, of the Geol. Soc., 
November, 1888), as evidence of this, calls attention to the contortions 
and foldings observed in glacial drift produced by a load above, the dip 
seen on the face of the Grand Canon of Colorado, and the slight elevation 
observed in the area surrounded by cliffs known as the “ San Rafael 
Swell.” These and other appearances may be regarded as instances of 
“ creep ” upon a large scale, when materials have been squeezed out 
from beneath superincumbent strata. 

In studying bradyseismical movement, we usually take cognizance 
of that which is most apparent. This is the vertical component of a 
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displacement, whilst the horizontal movement may be entirely over- 
looked. The geotectonie structure of many countries, however, shows 
us that displacements by horizontal thrust have taken place on an 
enormous scale, and it is not unlikely that these forces, accelerated by 
the effects of crush, are yet in operation round the basal contours of 
continental areas. Sub-oceanic earthquakes are therefore announce- 
ments that sub-oceanic bradyseismic action is in progress, and because 
these disturbances are more numerous round the submerged frontiers 
of continental domes and in mid-ocean than they are on land, it may 
be concluded that the distortions and displacements due to bending, 
thrust, and crush are greater beneath the sea than they are upon 
continents and islands. 

Earthquakes and Landslides. — In addition to these bradyseismical 
effects, which only produce appreciable changes in sub-oceanic contour 
after the lapse of long intervals of time, there are the effects which 
accompany the actual shaking, which we may assume are not far 
different from those effects which we see produced by earthquakes 
originating on land. Many earthquakes which we feel, although they 
may create alarm and shatter chimneys, do not produce any effect upon 
rocks and cliffs. This, however, does not preclude the idea that shakings 
of equal intensity would not produce effects upon submarine slopes, 
where, as compared with similar slopes on land, critical conditions may 
more nearly apfiroach in character to the mechanism of the hair trigger. 
Severe earthquakes on land are almost always accompanied by great 
landslides, and mountains which may for ages have been green with 
forest growth by the sliding away of materials on their sides, suddenly 
present the appearance of having been whitewashed. The probable 
effect of similar shakings originating beneath the ocean in the vicinity 
of steep slopes needs no explanation. 

Another effect which sometimes accompanies these disturbances, and 
which may have been their cause, is the creation of a fault 50 or 150 
miles in length, by which the country' on one side of this, relatively to 
that on the other, has been suddenly raised or lowered 20 to 30 feet. 
Earthquakes of this nature, if of submarine origin, would naturally' 
produce similar effects over large areas, and, if the magnitude of the 
displaced materials, whether by landslides or faulting, were large, as 
compared with the depth of the superincumbent waters, would also give 
rise to sea-waves. 

One of the must recent examples of effects of this description was 
that which occurred on June 15, l'<06, off the north-east coast of Japan. 
On the evening of that day a submarine earthquake occurred in this 
locality which W'as recorded in the Isle of IVight, and, from the mag- 
nitude of the diagrams, it may be assumed that the world was shaken 
from pole to pole. Following this shaking, great sea-waves spread over 
the North Pacific ocean. The ex]danation of this phenomena is that 
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the earthquake was produced by fracture of the rocks, not at a point, 
but over a considerable length, -which movement, being accompanied 
by the displacement of huge masses of material, gave rise to the sea- 
■waves. The sub-oceanic contour of this locality, where the depth of 
the water increases at the rate of 1000 fathoms in 25 miles until the 
4000-fathom line of the Tuscarora Deep is reached, lends itself to this 
supposition. The only difficulty we experience is to estimate the 
volume of the material which must have been more or less suddenly 
displaced at these great depths to have produced so great a disturbance 
on the surface of the ocean. It is not likely that it was less than that 
of the greatest landslide of which we have historical record as having 
occurred upon the surface of the Earth. 

The data we have for calculating the position of the origin of these 
great disturbances are numerous and exact. Our knowledge of the 
dissipation of earthquake energy, as represented by its destructivity 
as it radiates, indicates that an earthquake which dislodged suffi- 
cient material to disturb the whole of the North Pacific ocean must, at 
the very least, have originated 100 miles away from Miyako, on the 
north-east coast of Nippon, at which places a few houses were shattered. 

If the mean depth of the water along the wave-path be Ti, and T 
be the interval of time between the arrival of the sea-wave and the 
vibratory wave, as pointed out by Hopkins, the distance of the origin 
from the point where the latter observations were made, may be ap- 
proximately expressed as 

= V'/A.T 

From charts the value for li is about 2000 fathoms, whilst T, as deduced 
from accurate records of seismographs and tide-gauges, is at least 
twenty-one minutes. 

Introducing these values into the above equation, the distance of 
the origin from the land is 130 geographical miles. Again, if Y, be 
the velocity of the vibratory wave, which near to an origin we know to 
be about 7000 feet per second, and Vo be the velocity of the sea, which 
we know from measurements on previous waves approaching this coast 
to be about 000 feet per second, then the distance of the origin of the 
coast may be expressed as 

I ^ '1 

t'j 1 / > 

Introducing the given values for T, r„ and r^, the required distance 
becomes about 140 geographical miles. 

This last calculation, strangely enough, brings us exactly to the 
base of the western boundary of the Tuscarora Deep, above which 
there is 4000 fathoms of water. This is a place from which many 
earthquakes have originated, affording evidences, particularly in this 
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instance, of sudden sub-oceanic changes along the basal frontier of a 
continent, the magnitude of which it is difficult to estimate. 

Submarine Volcanic Action. — If highly heated rocks saturated with 
water were the only condition necessary for a display of volcanic 
action, such activities might be as marked in ocean basins as round 
their margins. The geological distribution of volcanoes, however, shows 
that before a volcanic magma can expand and find exit on the surface, 
the pressure due to superincumbent strata must be relieved, which is 
apparently obtained when they are sufficiently crumpled upwards to 
form mountain ridges. If, therefore, we seek for volcanic action beneath 
the sea, we may expect to find the same along submarine ridges, and 
if we discover the same, as we do along the central ridge of the 
Atlantic, the conclusion is that along such a ridge an upward brady- 
seismical movement is in progress, and not far from the region of 
eruptions there should be a region of earthquakes. 

In certain instances, apparently, as is the case with the Aleutians 
and the Kurils, so many eruptions have taken place along a submarine 
ridge that a continuous and almost connected chain of islands has been 
formed. On the flanks of the most southern of the latter group recent 
marine strata have been raised, which, taken in conjunction with the 
fact that hardly a year passes without some new eruption being noted, 
whilst submarine shocks of earthquakes are frequent, indicates that 
Japan may in time become connected with Kamschatka."' 

Any attempt to enumerate the various submarine ridges of volcanic 
activity at present evidenced by these outcrops would be beyond the 
scope of the present paper. One curious form of evidence, indicating 
the existence of volcanic activity entirely hidden in ocean depths, is 
referred to by Mr. W. G. Forster, in his paper on “Earthquake Orio-in'’ 
{Trans. Seis. Soc., vol. xv. p. 73), from which we learn that cables 
have, after their interruptions, been recovered from which the gutta- 
percha had been melted — probably by water at a high temperature. 
The cables referred to are near the Lipari islands and between Java 
and Australia. 

Some idea of the frequency of earthquakes and volcanic shocks 
originating in the ocean may be obtained from a paper by Dr. Emil 
Eudolph. From his descriptions, which are derived from the cataloo-ues 
of Perrey, Mallet, the archives of the London Meteorological Office, etc 


the following table has been drawn up ; — 

North Atlantic, 172-1-183C 

... dUturbaDces. 

Azores, 1813-1884 

• ■ 

Cape Verde islands, 1854-1883 

... 4 

St. Paul's, 1815-1886 



* See ‘Notes on the Kuril Islands,’ by Captain H. J. Snow, f.e.g.s., published by 
the Koval Geographical Society. 
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Equatorial Atlantic, 1747-1878 ... 
West Indies, Leeward islands, 1839- 
South Atlantic, 1616-1875 
West Mediterranean, 1724-1865 ... 
East Mediterranean, 1820-1886 ... 
Gulf of Mexico and Caribbean sea, : 

Indian ocean, 1818-1883 

North Pacific, east side, 1790-1885 
South Pacific, east side, 1687-1885 
North Pacific, west side, 1773-1681 
South Pacific, west side, 1643-1885 
East Indian archipelago, 1796-1883 


.. 43 disturbances. 


1886 

... 17 



... 10 



... 11 

,, 


... 20 


7.51-1884... 

... 17 


••• ... 

... 28 

,, 


... 22 



... 47 



... 14 



... 10 


. . - 

... 20 



Total ... ... 333 


The records generally are more frequent as we approach modern 
times, and, to some extent, for those seas and oceans where there have 
been the greatest number of observers. Dr. Eudolph regards all his 
records as referring to shocks of volcanic origin, and, if they agree with 
his definition of Seehehen, which are shakings originating in the ocean 
and propagated as elastic waves, we concur in his views. 


Section II. 

Sedimentation and Erosion. 

In this section of the paper it is not the intention to emphasize work 
that has been already published respecting the accumulation and erosion 
of sediments at the mouths of rivers and along shore-lines, but to show 
that because submarine landslips are phenomena of frequent occurrence, 
the inference is, that not only on the margins of coasts, but also in the 
deep sea, there are causes in active operation which culminate in such 
sudden displacements. Landslips beneath the sea will, like those upon 
the land, occur upon the faces of steep slopes. One very important 
phenomenon leading to the production of the former, which differentiates, 
at least some of them, from the latter, is that there is beneath the sea a 
group of landslips which are probably due to the accumulation of sedi- 
ments until a natural angle of slope is exceeded, when a facial sliding- 
takes place. In other instances the yieldings may be the result of a 
basal crush, erosion by the escajie of submarine springs or the action of 
unusual currents, and also, as we have already pointed out, to mechanical 
shaking produced by earthquakes. 

Although many illustrations might be adduced, showing the existence 
of submarine cliffs which may suddenly yield under influences which 
cause yielding of sediments upon slopes, the sounding-lead, when dropped 
off the edge of submarine banks, the steeper faces of continental plateaus, 
the mouths of great rivers, and along sections of certain coasts, often 
reveals the existence of steep slopes over a distance of from one to several 
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miles. Illustrations of slopes varying between 1 in 1 or 45°, and 1 in 
15 or 4°, will be given when speaking of districts where cables have 
suffered fracture. Average slopes of this nature, if we may draw any 
inference from what is seen on land, imply that the upper parts of 
such surfaces are inclined at a greater angle, and the lower parts at 
a lower angle, than that which is indicated by the average. The forms 
of stability for loose materials piled up on land are fairly well known, 
but the corresponding form for the same materials accumulated beneath 
water is not known. For example, the writer's investigations, renewed 
and carried on by George F. Becker {Amtr. Jour. Sci, xxx. 283), have 
shown that the form of a volcano like Fuji may be expressed by the 
equation — 

V = '' __!1 
<■ ' "2 

, 2 ^• 
where c = ~ 
r 

and y = radius of the figure ; 

X = distance of any horizontal plane from the base ; 

/• = the specific gravity of the material ; 

Jc = coefficient of resistance to crushing. 

This logarithmic curvature is seen to depend upon the density and 
resistance to crushing of tlie component materials, and it indicates that 
if we desired to increase the height of a mountain like Fuji, to resist 
the effect of the additional load, the area of its base would have to be 
increased. The mountain has reached a limiting form. In its upper 
portion it has a slope of 30°, but as we proceed downwards this rapidly 
decreases, so that at its base it is practically asymptotic to the plain 
from which it rises. Its average slope from base to summit is about 
15°, or 1 in 4, and any cause tending to increase this would be followed 
by crushing or sliding. Such a mountain, if it were immersed in water, 
where the coefficient of friction between its component parts could be 
decreased, might, like Graham island, gradually subside to form a 
shoal or bank. The top of such a bank would be rounded, but the 
upper part of its sides we should expect to be steeper than the lower 
part. 

To gain some idea of the angle of stability of short slopes of material 
like sand deposited beneath water, the following experiments were 
made ; — 

On the Deposition of Sand beneath Water. — Very fine dry sand was 
allowed to fall from a funnel on the bottom of a large but empty 
aquarium until it grew up as a heap against its side. By placing a 
piece of tracing paper on the glass, a tracing was taken of the contour 
of the mound thus formed. This was a cone, the sides of which had a 
slope of 35°. An equal volume of sand was added to the first cone. 
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whicli grew slightly in height, but its trace showed sides j^arallel to the 
one first formed. In a similar manner a third and fourth cone was 
formed, and the sides of these four cones, which are numbered 1, 2, 3, 
and 4, yet remained parallel (Fig. 1). After this a similar set of 
cones were formed in the aquarium whilst it was filled with water, 
the result of which was that cones 5, 6, 7, and 8, w'ere formed, each of 
which, owing to the downward current produced by the falling sand, 
had at its apex a cup-shaped crater. In one case the inner slope of one 
of these craters reached 29^. The outer slopes of these cones at their 
summits did not exceed 30°, from which they sloped downwards at a 
continually decreasing angle to meet the plane from which they rose. 



riG. 1. 

The average slope of these cones was 16°. The highest cone was only 
6 inches, whilst the greatest base was about 1 foot 10 inches. The depth 
of water through which sand fell in a stream to build cones 2^- inches 
in height, was 9 inches. Because the forms of these heaps of sand 
beneath water were in great measure due to hydrodynamic action, to 
escape such etj'ects the next experiments were as follows ; — 

A tin cone, 64 inches in diameter and 24 inches in height, w-as 
-packed with dry sand and then inverted on a glass plate. When the 
cone was removed, the cone of sand with a sharjJ apex remained standing, 
although its sides had a slope of 38°. By very gentle tapping on the 
glass plate the sharp apex became rounded, and the slope of the sides 
quickly fell to 33°, after which the little mound was stable. The same 
mould was next packed with very wet sand, and after inversion on the 
glass plate, the whole wms immersed in water and the cover very yently 
removed, and placed, still beneath the water, on one side. The apex 
quickly became rounded, and the upper part of the resulting form, as 
obtained by a tracing, became like Fig. 2, the diameter of the base 
increased from 61 inches to 6;. inches, whilst the lower portions of 
the two sides had slopes of 40° and 33°. This heap was very stable 
even when the water was agitated, and the glass plate on which 
it stood could be lifted without producing any marked change in 
form. 

The last experiment was to allow fine dry sand to fall through water 
as a very fine stream from a nozzle about y- inch in diameter, and to 
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settle at the bottom of a tank. The falling stream had the appearance 
of a cloud of thin smoke, and after half a day a heap accumulated about 
5 inches in height. The top of this heap was rounded, and its sides had 
slopes of 32° and 34°. The outward growth of this heap beneath its 
smoke-like cloud of falling sand was by intermittent facial sliding, and 
was very suggestive of what may happen on larger banks beneath 
the sea. 

The same sand, but very dry, falling from the same funnel in air, 
also gave a cone with sides of 34°. When it fell from a funnel with 
a Y^jT-inch nozzde, this was reduced to 30° or 31°. 

The information that can be deduced from these experiments is 
small. Because what is true for embankments and large heaps of sand 
upon the land is apparently true for heaps onlj^ a few inches in height. 



we might therefore assume that small mounds of sand deposited beneath 
water would at least approximate in form to those of larger heaps 
deposited under fairly similar conditions. If this is admitted, we then 
arrive at the following conclusions : — 

1. Sediments deposited under the influence of currents accumulate 
in slightly flatter forms than those of similar materials built uj) on laud. 

2. Peaks, edges, and corners of loose materials, which may be fairly 
stable on land, are beneath water, even when it is still, quite unstable 
and quickly become rounded. 

3. A mound or bank, when thus rounded, is very stable even under 
the influence of strong currents, but the unstable form may be quickly 
reproduced by the accumulation of new sediments. 

The only inference bearing on the subject-matter of the present 
paper is that, if by any means ^ve know that sub-oceanic deposits are 
accumulating as slopes like those we see on land, the upper portions of 
the same are from time to time unstable, and facial sliding may be 
expected. 

Landslips by Overloading and Facial Shear.— One form of submarine 
landslip which may be considered is that which may be found on the 
submerged faces of a delta. When a river enters an ocean because its 
channel is suddenly widened, and it comes in contact with the relatively 
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still water, its velocity is suddenly checked, and the bulk of its sediments 
are deposited to form a bar or submarine extension of a delta or a levee. 

In the latter case the line of the river channel is continued beneath the 
sea, and to the right and left of this submarine banks are formed. 
Such banks will have their steeper sides facing the channel, while 
as their boundaries grow upwards we know that in some instances 
they have assumed a gully-like form. When we compare the large 
catchment areas from which certain rivers derive their sediments 
with the comparatively small areas on which the bulk of these are 
deposited, it is not astonishing that these deposits have a rapid growth. 
Farther than this, because these accumulations are formed of loose 
materials collected together under the influence of gravity, and where 
we have currents, under the influence of hydrodynamic action, it seems 
reasonable to suppose that the resulting contours, as shown on the 
faces of banks, in manj^ instances at least, represent forms which have 
reached a limit of stability. If, therefore, such submarine natural slopes 
have an existence, whether they are more or less stable than those of 
similar materials formed on land, it would seem that the banks they 
represent might from time to time be subject to sudden modification 
due to the sliding of masses of material on their faces, such slidings 
being produced by a facial shear by overloading or an increase in the 
angles of stability by the wearing action of currents. Spasmodic 
yieldings of this character would, for example, be most frequent when 
rivers were bringing down the largest quantities of sediment, or at 
times when currents on a coast alter in direction and intensity, and 
what is true for the yielding of a delta face would also be true for 
j ieldings of materials accumulating on a submarine bank. 

Yielding of Sedimentary Materials by Basal Crush. — Xot only may 
banks yield by sliding on their faces, but when they are of great height 
it seems possible that the materials forming their lower portions may 
be caused to yield horizontally under the influence of the load which 
lies above them; in short, what has been assumed as true for rock 
masses under almost continental pressure is probably true for loose 
materials. 

Example of approximations to these conditions are illustrated, as we 
have already pointed out, in the form of any volcano which has been 
built up by the accumulation of ash around a central orifice. 

Submarine Springs. — Another cause tending to disturb, not simply' 
the faces of delta formations, but the accumulations of loose materials 
covering the steeper slopes fringing the submarine iilain which bounds 
most continents, is the not altogether hypotheticrl assum2)tion of the 
existence of submarine springs, which in some instances at least are of 
marked magnitude. 

Striking illustrations of underground streams are to be met with in 
many countries, whilst the existence of their equivalent may be inferred 
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from the cojjious flow of water from certain artesian bore-holes. One 
class of artesian bores to which attention may be directed are those in 
alluvial plains parallel and near to rivers. Examples of these exist at 
Itabashi near Totio, in Osaka, apparently at Christchurch in New 
Zealand, and at other places. The phenomenon at the former of these 
places, where from shallow holes water gushes up copiously, seems best 
explained by the assumption that it comes from an ancient river-course 
roughly parallel with the adjacent river on the surface, and therefore 
deriving its head from the slope of an ancient valley of denudation, and 
not from the synclinal form of folded strata. Whatever may be the 
explanation of a stream practically beneath a stream, the fact remains 
that there are in the places cited, and possibly in very many others, very 
large bodies of subterranean water flowing seawards. 

In Tokio, beyond the mouth of the Suinida, an indication of the 
escape of this or other subterranean streams may be inferred, because in 
the bay we find at least two fresh-water springs. 

Another indication that enormous quantities of fresh water escape 
beneath the sea is found in the fact that, when we compare the rainfall 
in the catchment basin of a river with the quantity it discharges, after 
making due allowance for evaporation, the balance wliicli remains and 
only to be accounted for by absorption is sometimes large. 

From the experiments of Dr. Gilbert, f.r.s., which were for many 
years carried out at Eothamstead, St. Albans, with Sir James Laws, 
the percolation through loam with a subsoil of clay, both mixed with 
flints, although this does not bear a fixed relation to the rainfall, may 
be roughly taken at 50 per cent, of the same. 

Pioberl L. Jack, f.g.s., in a leport on “ Artesian Water in the Western 
Interior of Queensland” (Gt:oloijical >'<urcfy Bulletin, No. 1 : Brisbane, 
1893 j, attributes its existence in a large measure as being due to the 
absorbent properties of a certain series of sandstones, which he calls 
the bibulous Blythesdale braystones. From these beils, because they 
probablj' crop out beneath the sea, there is likely to be submarine 
leakage. As evidence of this Prof. David is quoted, who de.scribes 
powerful springs at Port Macdonell, a little distance off shore. Again, 
Mr. G. S. Griffith says that ‘"along the south coast of Australia, between 
Warrnambool and the Murray mouth, the sea literally bubbles up with 
fresh water.” These artesian beds, Mr. E. F. Pittman says, probably 
extend beneath the Lower Eocene to the north-west part of Victoria 
and part of South Australia to the Cooroug, where he believes fresh 
water escapes from the beach. 

Whether the particular beds do or do not crop out beneath the sea, 
a striking fact connected with Australian rivers, a.s pointed out by Mr. 
H. C. Eussell, F.R.S., is that, whilst the Darling only discharges 14 i)er 
cent, of the rainfall on its basin, the Murray discharges 25 per cent. 
The drainage area of these two river.s being under very similar climatic 
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conditions, the conclusion is that in the former basin a large quantity 
of water is continually disappearing underground by absorption. 

Without attempting to multiply examples which show that fresh 
water from the land escapes beneath sea-level, from what we know about 
rainfall, its evaporation and absorption, and the geotectonic conditions 
governing the flow of underground waters, that much of this escapes 
beneath the sea on the fringes of plateaus surrounding continents and 
islands, is apparently a legitimate hypothesis. Granting this, then it 
would seem that deposits collecting around and above the submarine 
exits may from time to time be suddenly loosened and a landslip occur. 
At certain places where there is a seasonal variation in the escape of 
such waters, these occurrences would be periodical. Examples of sub- 
marine landslips, which are most frequent at particular seasons in deep 
water oS’ the mouths of great rivers, will be given in the section relating 
to Cable Fractures. 

Ocean Currents. — The last causes which may produce submarine 
dislocations to which we desire to draw attention are fluctuations in 
direction and intensity of ocean currents. It is difficult to say to what 
depths the effect of ocean currents are at various seasons perceptible, but 
many of them, like the Kuro Siwo of the Pacific, are vast bodies of water 
the fluctuations in the flow of which, as exhibited on the surface, are 
very great. The extent to which this latter body of water varies in the 
distance to which it may be perceptible between winter and summer, is 
roughly some 500 miles. Hr. Alan Owston, of Yokohama, a deep-sea 
yachtsman, tells me that a few days before the disaster of June 15, 1896, 
when North-Eastern Japan was inundated with sea-waves and some 
27,0001ives were lost, there was strongevidence that this current had been 
pushed well in towards the coast. The schooner Anaconda, whilst proceed- 
ing southwards, had to work so close in shore that at night they anchored. 

Professors Ijima and Mitsukuri, in Mr. Owston’s yacht the Golden 
Hind, whilst dredging during the summer of 1896, could do but little 
deep-sea work in Sagami bay, owing to the unusual inset of the Kuro 
Siwo, which the Misaki fishermen on the adjoining coast say happens 
about once every six years. An indirect evidence of what seems to have 
been a fact was that the inset of the current killed the wind. As 
evidence of this, Mr. Owston tells me that he has often observed steamers 
passing out of Yokohama bay with their smoke, under the influence of a 
general breeze, blowing right ahead. Outside the bay, where thej* 
meet a 3-knot current, the wind has failed, and the smoke has been 
upright or left behind. Although a current may kill a wind possibly 
by influencing the atmosphere above it in a contrary direction, there is 
no doubt that wind piles up water and creates an unusual flow in its 
direction, to return more or less rapidly when the wind has ceased. 

Assuming, then, that in these and other manners there are great 
seasonal and erratic changes in ocean currents, it does not seem improbable 

No. 11. — August, 1897.] l 
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that these may affect submarine hanks, and possibly even clififs, and 
disturb the isostasy of submerged materials along coasts. Examples 
where submarine subsidences have accompanied or followed heavy gales 
will be given in Section III. 

Submarine Changes in Shallow Water. — Any attempt to give a 
detailed account of changes which take place in comparatively shallow 
water is somewhat outside the scope of this paper, but that such changes 
have an existence there seems to be little room for doubt. In the dis- 
cussion of a pajjer on “Littoral Drift” by W. H. Wheeler, it.issx.c.E. 
(Proc. Inst. C.E., No. 2934, vol. cxxv.), we learn, on the authority of Eear- 
Admiral Wharton, f.e.s., that on the Yarmouth Eoads where ten years 
ago there were deep channels there are now banks. The same is true 
for the Downs, whilst the Goodwin sands are different to what they were 
one hundred years ago, and all these changes have taken place beneath 
luw-water mark. The late Sir John C'oode, going down in a diving-dress, 
had seen the shingle on Chesil bank moving at a depth of 10 fathoms. 

From the Proceeilimjs of the Institute of Enfineers, vol. xix. ji. 670, 
we learn that chalk ballast thrown overboard 7 to 10 miles off shore 
in 10 fathoms of water has been brought ashore by gales in large 
quantity. Another evidence of movement of materials beneath low- 
water mark is the fact that particles of rock left by blasting have been 
brought up by m(jdcrate seas from deptlis of .30 feet. No doubt observa- 
tions with these characters might be greatly multiplied, with the result 
of showing that the beds of certain shallow seas, by the slow movement 
of fine materials, ate gradually changing in their contours. 

What has been done in the preceding section is to show, as the result 
of direct observation, tliat submarine seismic and volcanic activities are 
strikingly great, the former even exceeding that which takes place on 
land. From this it is inferred that submarine bradyseismic action is 
great. The facts which have been given relating to sedimentation and 
erosion and consequent dislocation taking place beneath the sea are few 
in number, but it is pointed out that there are very strong reasons for 
supposing their existence. In the next section it will be shown that 
these reasons for the existence of dislocations are substantiated by many 
observations. 

(To he eoniinued.) 


EXPLORATIONS IN THE COUNTRY WEST OF LAKE NYASA." 

By R. I. MONEY and Dr. S. KELLETT SMITH. 

I\ the spring of 1895, an expedition left England for the purpose of 
examining and exploring certain territories of the British South Africa 
Company north of the Zambezi. Command was held by the late Dr. 

“ Jlap, p. 236. For country beyond the liniilB of map, see vol. v. p. 288 of the 
Geographical Journal. 
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J. A. Moloney, formerly of the Stairs expedition to Katangaland, and 
there accompanied him nine white men, including in their number a 
surveyor, a geologist, a surgeon, and prospectors. Disembarking at 
Chinde, on the East African coast, and proceeding up the now well- 
known Shire river route, the expedition landed at Bandawe, on the 
west shore of Lake Nyasa. Here preparations were at once com- 
menced for the inland march. 

The difficulties and troubles attending the formation of a large 
caravan are many, even under the happiest circumstances. At Bandawe 
they were increased tenfold, partly by the character of the natives, but 
chiefly by the fact that the lake- shore people in this district have been 
so raided and split up by the Xgoni in years past, that there remains 
no great chief from whom one can engage a necessary number of 
carriers. Calico failed to charm, for those willing to work refused the 
risks of the march, knowing that they are always welcome at the coffee 
plantations in the Shire highlands. The men who offered themselves 
would only engage as soldiers, so that ultimately we were obliged to 
send a small advance party into the interior for the purpose of seeking 
carriers on the Ngoni plateau. In the mean time, we busied ourselves 
with arrangement of loads and all necessary duties preparatory to a 
march. Not the least of these was the matter of drilling “ askari.” 
The average black of these parts is incapable of concentrating his atten- 
tion upon any one thing for more than a few consecutive minutes ; his 
train of continued thought is remarkable for its brevity ; his memory 
concerning those things which the white man would have him remember 
is that of a little child ; his faculties are hard tried before they can 
fully grasp the subtle difference between “ right turn ” and “ left turn ; ” 
he has a firmlj" rooted idea that “ medicine ” is at the back of all good 
•shooting, and trusts, in his preliminary stages, rather to the efficacy 
of an elephant hair plaited around the stock of his rifle than to his 
own great physical advantage of fine sight. On the other hand, he is 
imitative to a degree, and manipulates his rifle well as long as his 
instructor exemplifies the intricacies of drill before him. Though he 
knows not that it is a law, the great law of nature, “ kill and be killed,” 
thoroughly imbues him, consequently his “banduk” receives an 
amount of care and solicitude which betokens a conviction of its pos- 
sibilities. Fighting and all that appertains thereto vitally interest 
him. He practises under the superintendence of a sharper-witted 
fellow-ranker until the impressions of words of command take on 
some permanence. Finally, he is a fatalist, and at his best makes a 
good soldier. 

In a little time carriers began trooping down from the highland, 
not before we were anxious for them, for one always bears in mind the 
commencement of the rainy season. They were inexperienced, so the 
loads were limited as a rule to fifty pounds. This they could manage, 
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and the only things that really caused trouble were the Maxim guns 
and a collapsible boat. 

The country we were about to enter may be roughly described as a 
great plain, stretching away in continuity with the Tanganyika plateau 
in the north, falling with a gentle slope west and south to the Loangwa 
and Zambezi rivers respectively, and presenting towards Lake Nyasa 
a hilly escarpment, gradually declining with the southward grade of 
the land, so that opposite Bandawe the summit is 5670 feet above sea- 
level, while a degree south of this it is 4127 feet. 

The road from Bandawe to Hora runs for some distance through 
the level lake fringe, passing many villages and intersecting great 
gardens of cassava. It then skirts the foot of the hills for a little 
distance before diving into them at right angles. Here commenced the 
stiff part of the march. The native path is always tortuous, and there 
was any amount of “ collar work ” as we breasted ascents, varying the 
seemingly eternal climb with a plunge across a valley now and then, 
the descent to which demanded “ brakes hard down.” So on for 30 
miles of difficult country. Watercourses we passed in plenty, most of 
them dry. The Eivu, Kakewa, and Luweya rivers, entering Lake 
Nyasa, were welcome camping-grounds, the two latter being fine 
perennial streams, flowing through scenery as picturesque as one could 
desire. The hills are clad with forest practically untouched by hand 
of man, and for this reason, perhaps, owing to the want of thinning, the 
trees, except along the river-banks, do not grow to any great size. 
White quartz abounds. We were interested in the discovery of a 
rough earthenware pipe, in form like an agricultural drain-pipe, and of 
similar pattern to those which we afterwards came across, forming part 
of the native iron-smelting furnaces in the south. I^o other evidence 
of iron- working in this immediate neighbourhood was encountered. 
Perhaps still more interesting was the finding of a crucible and 
Marlin stone, similar to those occurring near ancient gold-workings 
in Mashonaland. 

The latter part of this journey lay through a fine and pleasing 
park-like country. Copses and wooded slopes, good sweet grass, and 
rich surface soil might delude one into thinking one’s self at homo again. 
It looked a perfect game country, and doubtless had been so before the 
plague in 1892 and 1893 played havoc in the land. The first sio'ns of 
habitation were met with in the shape of cultivated patches of mapera 
and ulopoko, carefully walled round with stout fences as a protection 
against wild animals. Later came scattered villages; and finally, after 
a passage along the valley of the Kasitu, the great populous plain of 
Hora, with its huge salient rock rising up some 1500 feet above the 
surrounding land. This plain may be taken as 4810 feet above sea- 
level, and therefore some 3290 feet above Xya.sa. The climate is 
bracing, and free from the enervating winds which sap one’s energy 
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on the lake. Years ago the Free Church of Scotland founded a mission 
station here, and the continued health of the present missionary,, Mr. 
McCallum, his wife, and their little son, shows the suitability of the 
land for the white man. Cattle thrive well, as do goats and fat-tailed 
sheep ; while millet, mapera, Indian corn, pumpkins, beans, peas, 
tomatoes, sweet potatoes and yams, ground nuts, and cassava yield 
good crops, even under the primitive methods of cultivation adopted 
by the natives. 

At Hora one fact quickly became patent, viz. that here we had to 
deal with a people of very different stamp from those of the lake-shore. 
True their minds, like those of their lowland brethren, ran in narrow 
circles with curious and irrelevant tangents, and with an ever-present 



PORT JOHNSTOX. 

personal centre ; hut their bearing had something in it of a free native 
dignity which attested the lordship of the land ; they seemed conscious 
of race tradition and of a heritage of power. The best born of them 
were jealously observant of ceremonial and precedence in their palavers. 
Their emotions are probably limited ; surprise and fear are certainly 
there, but the facial expression thereof is ever checked or determined 
by the diplomacy of the moment. Their feelings are under strong 
control; one is even reminded of the nil aihniniri stage of university 
studentdom, all which was a contrast to and relief from the chattering 
and childishly excitable natures of the lake shore. Twice only did we 
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see great chiefs outrage “ form ” by being taken off their guard. The 
first time was when a mad dog invaded our Hora camp, on which 
occasion M’zuka-zuka, of the blood royal, scrambled incontinently from 
the ground to the summit of a pile of provision cases at the first sound 
of alarm. Afterwards he descended more slowly, explained his haste by 
his knowledge of the consequences of a bite fiom such an animal, and 
finished by taking snuff with an extra curve of the wrist and tapering 
of fingers. The second time was at our little fort; of this anon. 

The Ngoni, with whom we are now in touch, are the dominant 
power in the whole of that land between Lake Xyasa and the Loangwa 
river. Since the track of our expedition lay in this country, a resume 
of their known history may be useful to the better understanding of 
their characteristics and customs. In this we must acknowledge great 
help from Dr. Elmslie’s writings, and especially from the personal 
accounts of Mr. McCallum and Dr. Laws. 

The Isgoni, it seems, were originally known as the Hlongwa, and in- 
habited the Tugela and Umpisi districts of Natal. Here they became 
subject to Chaka, who allowed them, however, to retain their own chief 
Zwangendaba. Chaka’s rule, never of the gentlest, ultimately became 
so severe as to be unbearable, and consequently we find that the 
Hlongwa, probably in the second decade of the present century, fled 
from their country and struck north, under Zwangendaba, to seek a new 
home. At about the same time fled also Moselikatsi with his Matabele, 
and took a similar direction. Whether the two tribes met or not is a 
matter of doubt. Some maintain that they fought together for the good 
land which the Matabele now inhabit. Certainly a most tough battle 
took place years ago between natives south of Zambezi, and, to help the 
point, on one occasion when Jingujani.an old induna now with Mpeseni, 
visited us at the fort, we asked him of Moselikatsi. The old man looked 
surprised, and answered in some excitement — 

“ Moselikatsi ! Speak not to me of Moselikatsi. He killed my 
people. To me Moselikatsi is dead.” 

All this in the Zulu tongue and perfectly intelligible to our Zulu 
interpreters. This would, of course, corroborate the struggle of the 
tribes ; but it is just possible that Jingujani, who was afterwards reticent 
on the subject, may have had in mind some account of Moselikatsi’s 
doings when under Chaka’s rule. Be this as it may, the Hlono-wa 
crossed the Zambezi under Zwangendaba, near where Zumbo now stands, 
on June 16, 1825. As they crossed “ the sun died in the middle of the 
back of the heavens, and the day was finished.” Such memories are 
permanent with the blacks ; they tell them to their generations. The 
coincidence of the eclipse is certain, and our records, therefore, together 
with collateral circumstances, give us the date of their crossing. Up 
they came through the highlands west of Nyasa, plundering, killing, 
and slaving as they went, driving all before them, until they came to 
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the Fipa country south-east of Tanganyika. Here they settled for a 
time, and here Zwangendaha died. 

The manner of his death is told by his people with all the simple 
and dramatic force of their speech. 

“Zwangendaha lay sick in his hut. Around him were his sons and 
the indunas, and he rose up from where he lay and named Mtwaro, his 
son, chief after him. Then he said to them that he, Zwangendaha, had 
never seen the white man, but that they would, and when the w'hite 
man came they were to be friendly to him. And then Zwangendaha 
became himself like the colour of a white man, and fell down, and his 
spirit went to the hilltops of the Fipa.” 
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All which, being interpreted, means probably that Zwangendaha 
died syncopated, taking on the peculiar ashen-grey colour that such a 
condition produces in the light-toned black, and gave utterance to the 
peculiar prophecy of the white man’s coming which has been spoken 
so many times in Africa by chiefs who have never themselves beheld a 
white man. 

After Zwangendaba’s death came internal dissension. Mtwaro was a 
weakling, and, conscious of it, resigned the power to his brother Mombera, 
who, strong even in his youth, could yet not control the other sons 
royal nor the more powerful of his father’s indunas. Some of the 
people elected to continue the northward journey. All communication 
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between them and the parent stock is now cut off. In 1891 they were 
living to the south of Victoria Nyanza, and offered a temporary resist- 
ance to Lieutenant von Siegl, when that officer proceeded to occupy 
Tahorah. Stairs, in his expedition to Katangaland, saw some of them 
at this latter place. They were called “ Wangoni,” and described as 
“ bearing on their head busbies like those of our Foot Guards, but made 
of feathers instead of bearskin. Their arms consisted of three heavy 
spears and a shield of buffalo hide. ...” A like spectacle to those we 
ourselves came across at Ilora and in Mpeseni’s country. The main 
body followed Mombera and his brothers southward to the land which 
they now occupy, and were subsequently joined by a moiety which had 
continued for a little time in the Fipa district under Mperembe. Thus 
was founded the Agoni kingdom round about Hora. 

A second period of disruption led to the migration of a large portion 
of the tribe towards the headwaters of the Tembwe, Sandile, Mkumbwa, 
and neighbouring tributaries of the Loangwa, where they are now 
firmly established under the rule of Mpeseni. At the same time a 
further number followed the headman Chiwere to the hill district 
south-west from Kotakota. Few, if any, of Zwangendaba’s people are 
to be found elsewhere, although the followers of the late Chekuse, in 
the country south of Xyasa and west of the main waterway, took the 
same tribal name. 

The change of name in the original tribe is to be noted. At first 
the niongwa, with the clan designation “ Pakati,” they now call them- 
selves Agoni, with the clan name “Jeri” — the latter taken from a 
tribe enslaved in the FijJa district, upon whom they impressed their 
own name of Pakati. The clan name “Jeri” is used at the present 
day by all those of Mombera’s people who boast the blood royal. The 
Tumbuka and Ayanja people knew them also as Mazitu and Maviti, 
both names indicative of those roving, predatory habits which were 
only too palpable to their neighbours. 

Such in brief is the early history' of the Ngoni. The evidences of 
their Zulu origin are indisputable — their appearance and bearing ; their 
traditions and superstitions ; their speech, modified a little by contact 
with other tribes, and with some of the “ clicks ” gone, but still un- 
doubtedly Zulu ; their customs and habits of life; their prominence in 
warfare; their idea of building up a powerful tribe by' bringing 
the people around into a state of domestic slavery, and training up as 
wairiors the most promising of the young men. 

Present politics at flora are in a state of some uncertainty, owing to 
the lack of a paramount chief. Mtwaro died seven years ago from 
what was probably' tuberculosis of the knee-joint. In consequence of 
his death, the few white men connected with the mission work in the 
country ran a peculiar risk, although at the time they knew it not. 
Witchcraft was suspected, and an ordeal by rnuave or mtau ordained. 
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This means the drinking of a decoction of hark containing active 
principles akin to those of strophanthus, and which results either in 
vomiting or death. People may be represented at an ordeal by animals, 
to whom the drug is administered in pellets; thus, at the trial in 
question, McCallum was present in the shape of a fowl, which had been 
begged from him as a gift, and other whites were there as dogs and 
goats. The results are probably largely under the control of the com- 
pounders of muave, who, by dosage or admixture with an emetic root. 
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cauiregulate the action of the poison. The burden of Mtwaro’s death 
was finally laid at the door of an inoffensive old native whose con- 
demnation involved no further issues. 

Mombera died in 1891 from apoplexy, leaving sons who were then 
mere children. Since that time affairs have been controlled by a council, 
at the head of which is N^gonomo, the chief of the late king’s indunas. 
A fine old man he is, well over 6 feet in height, and erect despite his 
age. His life must indeed have been a strange and adventurous one. 
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A mere commoner, raising himself to the position of leader of Momhera’s 
forces, and holding now the most influential position among a people 
jealous of their rights and respecting rank to the full, can only he a 
man of diplomacy and skill. His demeanour, his oratorical deliverances 
to those around him, which, not understood by those of us who had the 
luck to hear him, nevertheless impressed us hy their sound and gesture ; 
the evident deference paid to him, hy even his superiors in blood, show 
all this. The time is now ripe, however, for the choosing of a new chief 
from Mombera’s sons, and during our stay at Hora, a meeting, the third 
of its kind, was held for this purpose. The individual interests of 
Mombera’s surviving brothers, who object to being ruled by a young 
nephew, combined with Ngonomo’s grasp of power, rendered the whole 
thing a fiasco ; and there are good grounds for believing that the latter 
used the fact of our presence as a powerful argument for the purpose of 
jjrolonging his regency. He refused to visit our camp while the main 
body was there, although he had been most friendly to our advance 
party and had entertained them at his kraal ; and subsequently, when 
the main body had left, came in and hobnobbed with the rear-guard. 
We could never bring him further than a promise — a promise always 
evaded by an excuse. One day he was sick, another he had gone on a 
journey to worship at the grave of his fathers, and yet again he pro- 
fessed to have taken umbrage at one of his sons having been challenged 
by a sentry. Thus he went to the council with a free hand, excited his 
hearers by declaring that our presence meant war with which a young 
chief could not cope, and ended up by a dance at his kraal in which the 
spears were shaken in the direction of our camp. Possibly he was just 
as assiduous afterwards in cooling the heated blocd. 

Six months later, after the Mwasi attack, he showed some respect 
for the demands of the Administration by refusing sanctuary to the 
fugitive Chibisa; and, at the same time, messages in a friendly tone 
were transmitted through the Administration messengers by M’zuka- 
zuka and others of the Jeri. 

It was our intention, upon leaving Hora, to throw out a wing from 
the expedition, which, travelling light, should proceed directly to the 
Loangwa, then cross that river and continue down its further bank to 
rejoin the main column towards the south of the plateau. Unfortunately, 
this efibrt proved abortive. In three days our men reached Kasembi's 
villages on the upper branches of the Eukuru, and that chieftainess 
assured them repeatedly that the next water towards the west at this 
jrarticular season was distant a full five days’ march. The look of the 
country, a long gentle rise away from the river to the horizon, w'aa 
confirmatory of the report. Carriers firmly refused to proceed under 
any inducement whatever, and the project was therefore reluctantly 
abandoned. 

The caravan now turned south, marching in three bodies by different 
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routes to Kasungu. Signal fires on Mils by nigbt showed that Xgonomo 
watched our exit from the country. One of us who retraced his steps 
after three days’ journey, found all outlying villages closed, and met a 
small party of young warriors in all their panoply, who, however, were 
passive. Eumour had it that concerted action had been arranged 
between Ngonomo and the Kasungu chief ; but the native tale as usual 
bore its huge discount, and we passed unmolested. Probably it was all 
a little act played to the gallery as the last scene in Ngonomo’s artful 
drama. 

Leaving the immediate plain of Hora, the country became broken — 
small hills with intersecting watercourses, with here and there great 
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rich-looking vleys. All the channels were now dry, the course of the 
wet-season streams, in many cases evidently of considerable volume, 
being represented by an occasional water-hole. This continued for two 
days, when we crossed the Mazimba river and passed Mosoro’s. Then 
succeeded six days of thickly wooded country. Elephant spoor was here 
seen for the first time, a herd having crossed the path but a little while 
previously. The rate of march, forced by scarcity^ of possible camping- 
grounds, precluded much lateral search; but evidence of previous occu- 
pation existed in the shape of numerous disused iron-smelting furnaces, 
which all showed signs of hasty abandonment, charcoal and calcine 1 ore 
being strewn about, together with cooking-pots and grass baskets. 
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The working of iron is certainly the most advanced art in this region 
of Africa. The ore is mined, smelted, and fashioned by the natives with 
great skill. Outside many of the villages stands the village smithy, 
merely a roof of shade houghs and grass supported by stakes. Here 
congregate the village gossips, who justify their presence by an occa- 
sional turn at the bellows. The tools are primitive, a rock for an anvil, 
a weighty stone for the sledge, and pieces of iron bound to wooden 
handles for the finer shaping and ornamental work. The bellows consist 
of two goatskins, each furnished with an open mouth like a purse, and 
connected up by a piece of bamboo pipe to a narrow clay union nozzle 
about 9 inches long. The blower sits on the ground, seizes the 
mouth of each skin in either hand, and raises and lowers them alter- 
nately, first with the mouth open and with a quick upward stroke to 
take in the air, then with the mouth closed and a tremulous downward 
pressure to force the blast. By this rude process, a hot charcoal fire is 
maintained, and the work turned out is excellent for the primitive 
implements used. Knives of great utility, and which take a good 
rough cutting edge; arrowheads and spears, many of them curiously 
barbed and twisted, and some showing a knowledge of the value of the 
“ blood-groove ; ” axes for battle and for general purposes, ornamented 
with linear patterns and beaded edges, and with the blades set at an 
acute angle to the shaft so that every ounce of power is transmitted in 
the direction of the blow. 

Kasungu derives its name from a hill, which rears its solitary head 
in the centre of a j)opulous flat some 80 square miles in area. Its 
summit we found to be 4784 feet above sea-level, whilst our camp near 
its base was 3337 feet. The inhabitants of the district are a mixed race, 
chiefly Wachewa, and the chief Mwasi by no means commanded our 
admiration. 

His position was certainly not an enviable one, his territory forming 
as it were a kind of buffer state between Mombera’s Kgoni and those 
under lMj>eseni in the south. To both of these he paid tribute, and 
further complications arose from the fact that he was swaj’ed to a creat 
extent by Arab influence. At the time of our arrival he was alfording 
refuge to Saidi Mazungu, an Arab who some years ago was guilty of 
murderous treachery towards white men at Fort Maguire. The later 
development is told in the recount of the Xyasaland Administration 
during 1896, when it was found necessary to occupy his country and to 
punish him for his misdeeds. On this occasion he turned out an army 
computed at 18,000 men, not a surprising number when one considers 
the many villages then under his rule. 

The Kasungu people defend their villages with a thick hedge of a 
species of euphorbia, or in some cases with a trench and earthwork. 
One such, Mangwasa’s by name, was a perfect labyrinth of ant-clay 
walls. In the centre stood a high pole, on the top of which was perched 
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a very large and repulsive ape. This beast was evidently carefully fed 
and tended by the inhabitants — a strange thing, for these low-type 
savages are, as a rule, by no means attentive to the well-being of un- 
productive animals. 

Many of Mwasi’s people profess Mohammedanism, probably from 
contact with Junibe’s town and the Arab influence at Kotakota, on Lake 
Ayasa. Their religious principles, however, are crude and eminently 
elastic, stretching quite beyond the teachings of the great sanitarian, 
who seems to be credited here with more of vice than of virtue. A few 
symbols of Phallic worship, existing in hut decoration, were interest- 
ing ; but, like the opposed triangles with their containing circle, or the 
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horseshoe on the stable door at home, they w'ere “ caviare to the 
genei al.” 

Comparing the Ngoni with the w'eaker tribes, such as the Wachewa 
or M abisa, one could not help but notice their greater manliness. Had 
they any wisli to conceal information, then they avoided the camp ; had 
they objection to our presence, then they thought of driving us out by 
fighting. On the other hand, Mwasi, professedly unfriendly to and 
mistrusting the white man, visited us, begged cloth from us, and finally 
served up poisoned milk. Whatever of courage he and his people as a 
whole possessed was certainly of the negativ'e type. 

Emerging from the Kasungu plain and travelling west, no more 
natives are met with until Chenunda’s kraal on the Eukusi. On the 
way thither the watershed is crossed at an elevation of 3800 feet above 
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sea-level, the rivers on the east Leing tributary to Lake Nyasa, those 
on the west flowing into the Loangwa and Zambezi rivers. Quartz 
and granite now disappear, giving way to shale and schist. The water- 
shed is taken as the boundary between the British Central African 
Protectorate and the British South Africa Company’s territory. 

Chenunda is quite an insignificant chief. His few villages seem to 
be a kind of training-ground for the young bloods of Mpeseni’s Ngoni. 
It was quite a common occurrence for a small band of them, perhaps no 
more than a dozen in number and on their own initiative, to rush a 
kraal at dawn, seize whatever took their fancy, assegai opposers, and 
clear off before the neighbours could collect to help, with their spoil of 
women and food. The poor inhabitants seem paralyzed for the time, 
and respond with a fitful fire from their few ancient flint-locks — a 
kind of warfare with minimum danger. Just before our arrival a raid 
had taken place. The Xgoni left behind one of their number prisoner, 
a hoy whose father had taken him out “ hunting.” His captors dare not 
kill him, for well they knew the Ngoni revenge, and so they waited for 
a day or two until the raiders returned with their chief, and ransomed 
the lad with their own stolen goods. Such the “ blooding ” of the 
youngster ! 

Chenunda’s people were on the verge of famine, all ill-fed, and 
many of them mere skeletons. This seemed to be the usual condition 
towards the latter end of the dry season. Not that the land was harsh, 
hut because excessive planting and large crops simpH excited the 
cupidity of the Ngoni. Thus their labour ■was limited to the growing of 
a simple necessity. They possessed no cattle ; a few goats and fat-tailed 
sheep, with some fowls and pigeons, represented the extent of their 
live stock. 

The country here is again attractive to the prospector. Quartz reefs 
abound, frequently iron-capped and invariably running north-east and 
south-west. Granite once more appears. 

As the dry season was at this time well advanced, water became 
more scarce, and longer marches were necessary. The expedition now 
consisted of nine white men, one hundred “ askari ” f soldiers), and five 
hundred carriers. With such a large number the pace was of course 
slow, and we were obliged on one occasion to travel all night to reach 
the next camping-ground. On this march the degree of accuracy with 
wliich the native can space time was strikingly shown. The tripod of a 
Maxim gun had to be carried in one piece. This was a rather heavy 
load for one man, so two were told off to relieve one another at intervals 
of a sentry watch. They were left entirely to themselves. The first 
change ■was made at 2 a.m., with a cloudless, brilliant, starry sky, within 
one minute of the two hours ; the second change at 4 a.m., witlr a 
bright moonlight, within five minutes ; the third change at 6 a.m., 
with the sun’s disc just appearing, within fifteen minutes. Doubtless, 
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knowledge of the position and movements of the stars enabled the above 
accuracy to be obtained, while the uncertain light of dawn possibly 
caused the greater error. The natives certainly recognize some of the 
constellations and give them names. A few of them were able to make 
diagrams on the ground of the relative positions of the component stars. 
Tenus, in their language, they call “ the wanderer of the night.'’ The 
moon is to them all important, the “ birth ” of a new moon being quite 
an event, and the first view thereof the signal for a great chorus of 
salutation and rejoicing. The phases are recognized and accurately 
calculated. Some maintain that the earth is round, others that it is flat, 
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but all are excellent in woodcraft and are rarely in error over a compass 
point. 

The march from Chenunda’s to our destination at Mafuta’s was 
really hard. The heat was trying even to the blacks, who were forced 
to fashion rude sandals of goatskin to protect their feet from the scorch- 
ing of the ground. Food Avas scarce, the spoils of the rifle became 
luxuries, for the pest, now in the south, had swept the country, deslroy- 
ing cattle, buck, and even elephants on its resistless progress from the 
north to the Zambezi. Water was our chief anxiety ; the supply was 
very’ small, and that not above suspicion of things which thirst alone 
could disregard. Fortunately, the memory' of privation is short, and 
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one can laiigli now at the recollection of one member, the anniversary of 
whose natal day brought him a solitary meal of a cupful of Indian corn 
enriched by a bony, “ smelly ” catfish, caught hy luck in a mud-hole. 

Thirty miles down the Kukusi brought us to Kambwire’s. This 
place is on what formerly was the main slave route from the Lake 
Bangweolo district of Central Africa to the coast via Lake Nyasa. 
The energetic action of the ofiBcials of the British Central Africa 
Administration has caused this to be abandoned, and whatever traffic 
may remain is now diverted chiefly into Portuguese territory. Slata- 
kenya, a Portuguese half-caste, who was the principal raider, has also 
lately died, and we may hope, therefore, that with the advent of the 
white man the last traces will disappear. 

Approaching the villages, we were greeted by the sound of an 
enormous war-drum, made entirely of wood, carved and hollowed from a 
single trunk, and borne by two men on a shoulder pole. The chief him- 
self, to whom advance messengers had been sent, attended to give us 
welcome (?). He sat with his headmen out on the plain, in the shadow 
of a great Mbawa tree. In this spot we eventually pitched our camp, 
and a most uncomfortable camp it was. The wind got up each morning 
about 9 a.m., a hot sickly wind with a choking dust which effectually 
dispersed whatever of energy the cool of dawn had given. Often it took 
the form of a whirlwind and then ensued a very nasty few minutes. 
Sand in clouds which prevented sight, a rush of askari, and the hanging 
on to guy-ropes and end poles; afterwards, the crawling out from 
collapsed tents, eyes, ears, mouth, and nostrils choked, with the hunting 
for scattered kit, and a mourn over the lost comforts of a smashed camp- 
bed. 

Kambwire is a slight, rather aristocratic-looking personage, with 
delicate taper hands and small feet. He smoked his jjipe with quite the 
grand air, and always had a retinue of body-.servants to minister to his 
wants. Locomotion was performed on the shoulders of a sturdy slave, 
with a once gorgeous state umbrella between his majesty and the sun. 
The cares of government sat heavily on the old man. Mpeseni’s Xgoni 
were a thorn in his side and necessitated perpetual vigilance. 

A feud with his neighbour Chuaula, of the Sandile river, might at one 
time have been a relief, but jttst then Chuaula was having the best of it, 
i.e. he was five women captives and a few tusks of ivory to the good, and 
Kambwire therefore invoked our aid to patch up a peace. His kraal 
was surrounded by a mud wall some 12 to 15 feet high, loopholed and 
parapetted for attack ; but the whole scheme of defence was deficient, 
inasmuch as the wall served not only as fortification, but also as the 
outer containing boundary of a ring of square huts whose roofs were 
of most inflammable grass. The inhabitants, chiefly Wabisa, were a 
mixed lot, due to slave-traders having left behind the sick and weak of 
their caravans. A peculiarity was the large number of men with only 
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one eye. It seems that the chief delighted to punish, and a favourite 
penalty was the boring of eyes with bamboo spikes or the heated blades 
of assagais. 

Opportunity was taken to send a branch expedition down the Eukusi 
river to its junction with the Loangwa river. This latter, at the time 
of our visit, was low. 

Some idea of the volume of water, and the difference between the dry 
weather and rainy season flow, may be gathered from the cross-section 
shown. When measured on November 8, a man could walk across, and 
the water was nowhere more than 18 inches in depth. The banks are 
40 feet in height, and the country beyond them is flooded during the 
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rains. There is thus, taking the measured breadth of the river-bed, a 
volume of water of at least 44,000 square feet in sectional area, as against 
a trickling stream in the dry season. The adjacent land is level for 
some distance on either side of the river — on the east, covered with a 
low poor scrub ; on the west, more densely wooded, but with open 
glades. 

From Kambwire’s we proceeded to Chuaula’s, on the Sandile river. 
This road illustrated well the winding course of a native path. In the 
course of one day, for example, the column marched west, south, then 
north-east, and finally took its proper direction of south-west. 

One camp en route was made at the Mchire or Salt riA^er, a small 
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stream of the purest and brightest-looking water we saw in Africa. Its 
appearance was delusive ; it contained in solution salts of high specific 
gravity, and although not entirely unpleasant to the taste, yet it tended 
to increase an already aggravating thirst. Bubbling up from springs 
in a sheltered coppice, it ran a short course, and then sank into a great 
hummocky “ sponge,” where travelling was dangerous, inasmuch as 
apparently sound turf formed but a thin crust over a slimy bog. The 
supply must be perennial. Game in great variety had congregated 
here for the sake of water. 

Chuaula is an independent Wabisa chief, of much the same standing 
as Kambwire, and with subjects of a similar mixed type. He too is 
raided by Mpeseni’s Ngoni and defends his villages by dense thickets 
and bamboo palisades. Only a small portion of land was under cultiva- 
tion, just sufScient to supply the tribe with food. The same arguments 
against extensive planting hold here as at Chenunda’s and Kambwire’s. 
At Mwasi’s alone, of all the places out of Ngoniland, was there any food 
to spare at the end of the dry season, and this for the reason that Mwasi’s 
people were numerous enough to make resistance to raiding-parties, and 
that Mwasi had patched up a modus vivendi both with Hgonomo and 
Mpeseni. 

The Sandile river was at this time quite dry, but water could be 
obtained by digging at a depth of 3 feet. Curiously enough, we found 
here a regular cloth industry. Cotton is grown, spun, and woven on a 
primitive loom into a strong and serviceable calico, which is worn either 
in its natural grey colour or dyed to a black. The knowledge of the 
art is probably the fruit of Arab intercourse. The people as a whole 
were very miserable and poor. Many of them showed mutilation, for 
Chuaula keeps a kind of execution grove where justice (?) is dispensed, 
and extremities lopped off for the slightest offence. Of the carriers 
recruited here, some had lost one hand and a few both. Our camp was 
visited by a professional dancer in this latter condition. It seems that, 
when dancing before Chuaula, one of his wives pressed forward and 
obstructed the chief’s view. This was the offence, and the want of respect 
on the part of his family was visited upon him. The rude surgery of 
the battle-axe gave good results as far as the stumps went, but the loss 
of hands under the circumstances of life is simply an atrocious penalty. 

From Chuaula’s, while the main column took its way into Mpeseni's 
country, a small party proceeded under Lieut. Biscoe to the south and 
west. Msoro on the Rupande, Bendwe on the Komongeri, and Momba 
on the Lusengazi were visited and their positions fixed. The in- 
habitants thereof were friendly and hospitable, although they had 
never seen the white man before. 

The wet season was now commencing in earnest. The first rain 
came in the shape of a premonitory shower on October 6, after which 
the gathered clouds dispersed and we experienced intensely hot, dry 
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weather. Screen thermometers at the Kambwire camp gave a tempe- 
rature of 108°. The majority of the clinical thermometers, graduated 
to 110°, were found broken by expansion of the mercury; they had 
been stored, however, in Congo cases which were painted in dark 
colours. On November 24 came a sudden and terrific thunderstorm, 
after which the rains were more and more regular until we looked for 
a downpour each afternoon, lasting as a rule from 2 p.m. until sun- 
down. So on, with the exception of a fortnight’s cessation in the middle 
of January, until the end of April, when lighter showers betokened the 
beginning of the dry weather. The rainfall in 1895-96 was particularly 
heavy, as shown by the excessive flooding of the Loangwa tributaries 
and also by tbe greater rise in Lake Nyasa and the Shire river. 



LOANGWA BITES. 

Our approach to Mpeseni’s country was made under better circum- 
stances than we had anticipated. Mpeseni bears an evil reputation — 
perhaps deserved, and possibly exaggerated. Joseph Thomson, who 
visited him on his return from the Bangweolo Expedition in 1890, was 
fain to get awaj' under cover of night. Mr. Sharpe, now acting com- 
missioner of the British Central Africa Protectorate, also had an un- 
satisfactory time. Ground for alarm certainly existed in each case ; 
it is very doubtful, however, whether Mpeseni himself at the time gave 
^uy aggressive orders or was guilty of any manifestation of bad will 
towards the whites. We received a more cordial reception. Advance 
messengers were despatched with a present of coloured prints, Arab 
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cloths, and other things dear to the savage heart; and in return 
Mpeseni sent out two sub-chiefs, who brought gifts of cattle and sheep 
and acted as guides on the way. 

When the country of the Ngoni was entered, it was evident that we 
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were once again amongst an active and energetic people under a power- 
ful chief, and where life and property were secure. We were reminded 
much of the condition of things at Hora : we had again the fertile 
plains, the hill ranges, the rushing rivers, and the high veldt beloved 
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of the Ngoni. Villages lay thick on the ground, free from the confining 
limits of a ditch or palisade, disdaining for the most part even the 
protection of a reed wind-break. The whole of the land, hillsides too, 
were cleared and prepared for the maize crops. Cattle, sheep, and 
goats were in plenty ; hut here, as elsewhere, the pest had left a mark 
not yet effaced. The inhabitants were most friendly, providing what 
ever additional carriers we needed and the chiefs escorting us from 
camp to camp. 

Finally, on December 5, the expedition arrived at its destination — 
a small village of three kraals under the tributary chief Mafuta. The 
position was good in every way — lie of land, supply of running water, 
timber for building purposes, communication with the lake-shore by 
an easy and direct road, and, lastly, command of the gut leading be- 
tween the hills into the breadth of Central Ngoniland. Bains and 
swollen rivers forbade further marching, so here we fixed our camp at 
an altitude of 3300 feet above sea-level and commenced the building 
of permanent quarters. 

Whilst this was proceeding. Dr. Moloney, accompanied by Lieut. 
Biscoe, paid a formal visit to Mpeseni. They were received in the 
king’s hut, and were the first white men to be so honoured. Even then 
Mpeseni could not, or would not, throw off superstition ; he refused to 
look upon the white man’s face, and sat with his back towards them 
during the short palaver. Nothing of importance transpired, and it was 
reserved for subsequent visitors from our party to learn more of the 
personality of this renowned chief. 

On December 29, Dr. Moloney and two others of the expedition left 
Mafuta’s for the lake-shore. Those remaining proceeded with the con- 
struction of the fort. A site was chosen crowning the summit of a 
gentle hill, and with due regard to watering facilities. The dwelling- 
house was our first care, the floor raised well above the general level 
of the enclosure; then followed askari’s quarters, huts for the capitaos, 
grain store, a cook-house, and, later, a watch-tower with firing-platform, 
giving command over the country around. Three rip saws and a cross- 
cut, matchets, axes, spades, and a chisel or two, were our available tools ; 
forest trees, bamboos, grass and ant-heap clay were the materials. No 
nails or screws ; everything tied together with raw-hide strips and 
“njombo ” bark. 

The general plan of the fort was diamond-shaped, with a bastion at 
each acute angle for the lodgment of the Maxims. The defence con- 
sisted of an earthwork thrown up against piles, and measuring 10 feet 
from the bottom of the trench. The trench itself was o feet deep, with 
a level bottom 6 feet wide, and a sloping outer wall and parapet carry- 
ing the total breadth to 20 feet. Bush was cleared away where 
necessary to a distance of 400 yards, all tree-stumjis being left projecting 
a foot or so above the ground. 
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A second visit was paid to Mpeseni at his own invitation. His 
manners were certainly not cordial, but on this occasion he unbent so 
far as to visit the white man’s tent quite unattended and to hold a 
long conversation. He claims to be the eldest son of Zwangendaba, 
and so regards himself as the Ngoni chief. When asked if Mtwaro 
were not the first-born, he gave a typical reply, “ As the cow to the calf, 
as the elephant to the cow, so was I, Mpeseni, to Mtwaro.” 

His appearance is not prepossessing. His facial type is low, and a 
corneal opacity in one eye combines with a shifty light in the other to 
accentuate the natural cunning and cruel look of his countenance. His 
power is very real ; none of his people dare approach him without 
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bending the knee and giving the royal salute, “ Bayete.” His approach 
to council is signalled by a verbal trumpeter, who thunders forth his 
attributes and titles with all the quaint inferences and parallels of their 
language. He was more than astonished at the mention of the incident 
of the Zambezi eclipse. 

“You,” said he; “how did you know that?” and, indicating a 
height with his hand, “ you must have been quite small then — so ! ” 

Considering the date, we agreed that we were then very small, and 
Mpeseni became probably more convinced than ever that the white man 
was full of witchcraft. For a time all went smoothly. Various indunas 
were constant visitors, and brought for our use presents of milk, pombe> 
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pumpkins, Indian corn, sweet potatoes, fowls, fat-tailed sheep, and goats, 
so that we grew quite rich in native wealth and revelled in the un- 
wonted luxury of our table. 

By-and-hy, however, things began to change. The chief men stopped 
their visits ; the native boys employed around the camp as goat- 
herds, etc., went back to their homes; a vague uneasiness began to 
spread among our own soldiers, and all kinds of rumours were brought 
to our ears. Gradually it was manifest that Mpeseni had, for some 
reason, taken alarm, and the explanation came when we heard of the 
attacks upon Mlosi and Mwasi by the Administration. Mpeseni, in 
consequence, naturally thought that our presence was the prelude to 
his own destruction and began to collect his young men. Things 
were not improved by the fact that Chibisa, brother of Mwasi and 
fugitive from justice after the Kasungu fight, being rejected at Hora, 
had come for refuge to IMpeseni’s country. He, of course, urged 
our destruction, and found a ready ally in Singu, Mpeseni’s son and 
leader of his fighting men. Fortunately, Mpeseni is still in the prime 
of life and vetoed Singu’s precipitate schemes. 

Needless to recount the various “ excursions and alarms.” The 
tension continued, and reached its crisis upon the arrival of representa- 
tives of the British South Africa Company, who had come up to 
take over the fort and to administer the country therefrom. Their 
coming was a thing to be remembered. Four Atonga troops arrived 
early in the morning with the news that two white men, with 
some soldiers and a big gun, had crossed the Sandile river and were 
travelling fast towards us. About mid-day we heard the signal rifles 
go and lined up our own squad ready for the “ salute.” The path ran 
clear from the fort for some 300 yards, and then bent and disappeared 
behind a native village. At this bend stationed himself our “ drum 
major.” Suddenly, amidst the silence of expectation, he started his 
devilish tattoo, and a moment later round swung Warringham and 
Middleton, two great bronzed colonial giants, each well over 6 feet, and 
we saw strange white faces and welcomed our relief exactly a year to 
the day from the start of the expedition. 

Two days later came a great “ indaba.” Mpeseni sent to the fort, as 
his representatives, the indunas Jingujani, Mauota, Lisiao, Nyama, and 
Newkwa, together with sub-chiefs and their followers to the number of 
a hundred or so. They all squatted in and about the verandah of our 
house, Jingujani and JIanota nearest the white men, for they, by virtue 
of age and rank, were to be the spokesmen of the party. A little 
shuffling and rearrangement of seats, the taking of much snuff, and then 
Jingujani began a long speech, the burden of which was that Mpeseni 
wished to be friendly with the white men, but was not afraid to meet 
him in war, if such were necessary. Manota followed in the same 
strain and was supported by the other indunas. Then came a judicious 
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reply from ourselves, wliicli finished the formal part of the palaver ; 
all hitherto conducted in proper style and etiquette and with the help 
of two interpreters, the first of whom translated from the Zulu to 
Chinyanja, and the second from the Chinyanja to Swahili. This for 
effect. 

Now, Warringham and Middleton were perfect Zulu scholars, and 
when this part of the “ indaha ” was finished, they turned round, the one 
to Jingujani, and the other to Manota, and commenced a conversation in 
the purest Zulu. A look of astonishment gradually gave place to an 
expression of perfect amazement, and then succeeded great exclamations 
of surprise, followed a rush and a violent shaking of hands. Know- 



VILLAt.E SCESE, KOTA-KOTA. 

ledge of their own language quite conquered the old indunas, who at 
once lost all reserve and wound up the day with a feast from a 
slaughtered ox. 

After this all was peace, and the time came, when the rains were 
finished, for our return to the coast. Leaving Mafuta’s, we took a direct 
route through Mwasi’s to the lake-shore. The path is easy the whole 
way, and it would he possible, with expenditure of a little engineering 
skill in dealing with a few of the gradients towards the eastern edge of 
the plateau, to transform it into a good practicable waggon-road. At 
Kasungu a fort had been built by the Administration, from which the 
surrounding country was controlled. Communication between this and 
Kotakota is constant, and extension thereof to Fort Jameson will open 
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up a great stretch of fertile land, perfectly suited for the most part for 
occupation by Europeans and rich in many things. 

Arrived at Kotakota, we were received by Mr. A. J. Swann, the 
government representative, who extended to us the most welcome and 
kindly hospitality, and did all in his power to help our progress down 
the lake. The waterway was followed, as on our entrance into the 
country, with the necessary divergence into the Shire highlands and 
touching Blantyre for the purpose of avoiding the Murchison cataracts. 
Chinde was the point of embarkation. Before leaving, we visited the 
little cemetery, only too largely grown of late, and were gratified to 
find that the grave of Captain Stairs is now marked by a fitting tribute 
to his memory. 

The Map. — The authors are indebted to the Rhodesia Concessions, Limited, for 
permission to make use of the map and notes collected while in their service, and 
to Lieut. Biscoe for the use of his photographs. The map was made from 
astronomical observations taken by R. I. Money and Lieut. Biscoe, the positions 
being determined on the spot from these observations, which were worked out by 
R. I. Money, and on his return to England, after having his instruments examined 
at Kew, the observations were corrected and worked out anew. Barometrical and 
boiling point thermometer heights were likewise worked out on the spot, and again 
on his return to England after receiving the corrections from Kew. The track 
surveys made with a prismatic compass were adjusted to the positions fixed by 
astronomical observations. 


APPENDIX. 

Notes as to Measdkemest of Distances. 

A mile was carefully measured along a level but loose sandy road at Fort John- 
ston. Traversing this several times in marching order gave, as a basis for calculating 
distances, 1920 paces and 18 minutes to the mile. To this number of paces the 
pedometers were adjusted. In the rough country between Bandawe and Hora, 
where there was a good deal of stiff climbing, the pedometers, worn attached to the 
waist-belt, proved quite unreliable, recording a much less distance than that actually 
traversed. On the route from Mafuta’s to Kotakota, where the country offered few 
obstacles to an even rate of marching, the pedometer, when worn inside and attached 
to the top of a canvas gaiter, recorded from 18 to 40 per cent, in excess of a time 
measurement. It was found that the average rate of a column of porters with 
loads, taken for a whole day in cool weather, or from ti a.m. to noon in hot weather, 
excluding stops, averaged 2J miles per hour. At the first start they set off at 
about 3 miles an hour, but by the end of the first half-hour they had generally 
settled down to a steady pace of 2J miles. For the purpose of plotting the track 
surveys, a time measurement of 2i miles jier hour was adopted. This time measure- 
ment generally gave an excess of from 10 to l.l per cent, over the distance as fixed 
by astronomical observations, which was doubtless due to the winding nature of 
the native paths. 
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Astronomical Observation'. 


j Latitude S. Longitude E. 



1 O 


„ 

O 

t 

ft 

Hora 

! 

39 

46 

33 

32 

4 

Kasungu 

13 

1 

23 

33 

12 

20 

Chenunda’s 

13 

9 

58 

32 

28 

27 

Kambwire’s ... 

12 

51 

50 

32 

10 

15 

1 

Chuaula’s 

13 

8 

48 

31 

54 

57 

Mafuta’s ... ! 

13 

32 

17 


— 


Kotakota ... j 

12 

54 

36 

34 

16 

27 


Eemarks. 


Longitude mean of three observations 
Latitude mean, three observations 
Longitude mean of three observations 
I \ Latitude meau, one observation 
! / Longitude mean of five observations 
' \ Latitude mean, one observation 
j Longitude mean of sis observations 
I I Latitude mean, one observation 

Longitude meau of ten observations 
Latitude mean, one observation 
Latitude mean, two observations 
/ Longitude mean of five observations 
\ Latitude mean, one observation 


Variation op the Compass. 


Fort Johnston ... 
Banda we 
Kasungu 
Kotakota 


13 53 W. 

12 2.5 W. 
9 38 W 

13 20 W. 


Heights by Boiling-point Thermometer. 


Place. 




1 Height above 
mean sea-level 

Remaiks. 





Feet. 


Hora 




4710 

Mean of five observations 

Kasungu 

... 



3325 

,. two ., 

Kasungu hill (top) 




4784 


Lungazi river 




3140 


Diwa river 




3355 

Mean of two observations 

Chenunda’s 




2972 

Kambwire’s 




1890 

„ three 

Loangwa river (top of east bank) 



1791 

,. two 

Mehire river 




1903 


Msansara river 




ItlO.'! 


Chuaula’s 




1899 


Chikua river 




2147 


C hikwa wa river 




2945 


Uonze hill (at foot) 




3287 


Dekasn’s kraal 




2911 


Kudugwa’s kraal 




3503 


Mafuta’s 




3300 

In Fort Jameson 

Camp by Rukusi river 




;!43S 


Camp 42 




3696 


Camp 43 




3652 


Kissongo river 




3894 


Camp 46 




3859 


Bua river 




2372 


Kotakota (on shore at lake) 




1508 

5Ieaiiof three observations 
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TjuMPEBATUBES. 


Place. 

Height above 
sea- level. 

Month. 

Shade. 

ifaximum. Minimum. 

Remarks. 


Feet 


1 o 

o 


Chinde ... 

— 

June 

72 

61 

In hotel room 

On Shire river boat ... — 

July 

.81 

59 

In cabin of boat 

Mandala 

. . ... J300 


87 

66 

In house 

Alatope ... 

— 


75 

65 

In cabin of boat 

On upper Shire 

river ... — 


77 

58 

Fort Johnston 

1450 


91 

58 

In tent 

Bandawc 

leoo 

August 

92 

52 

»> 

Hora 

4710 


80 

54 


)) ... 

Kasungu 

— 

September 

88 

51 


3325 


87 

55 


— 

October 

95 

65 


Chenunda’s 

2972 


104 

65 


Chuaula’s 

1900 

November 

* 109 

67 

>4 

Mafuta’s 

3300 

December 

' 89 

64 


Kotakota 

1580 

January 

93 

70 

In fort 

Mandala . . . 

3418 


79 

70 

In house 


— 

February 

76 

68 

e 


RECENT AFRICAN LITERATURE. 

By E. HEAWOOD, M.A. 

That the age of great exploring journeys in Africa is well-nigh over, 
and its place taken by one of steady jiolitical development, is shown 
by a glance at the principal African books of the past few months, a 
large proportion of which deal with the extension or maintenance of 
European influence in one quarter or another of the continent. 

Our list is, however, headed by the record of a journey * which, from 
the extent of little-known country traversed, seems to belong rather to 
the past than tlie present order of things. Dr. Donaldson Smith has 
much to tell of dangers and difficulties successfully overcome, whether 
arising from the determined opposition of Abyssinian soldiery, the fierce 
attacks of Galla tribes, or the necessity of journeying through trackless 
forests or waterless deserts. The book is written in a lively and piquant 
style, and — possibly from the author’s readiness to look at the bright 
side of things, and his aiq^reciation of the untrammelled life in the African 
wilds — we carry away from its perusal a far pleasanter picture of Central 
Africa than is supplied by many books of travel. He speaks in high 
terms of the beauty and healthiness of much of the country, and lays 
stress on its commercial and agricultural value. Sjjortsmen will find 
much to their taste in Dr. Smith’s numerous rencontres with the large 
game of J7orth-East Africa, with which his rifle play^ed constant havoc. 

* -Through t'nknnwn Ai'rif-au Coiintrk-s ’ By Donaldson Smith, m.d., F.R.G.s. 
Illustrated. London : Arnold. 1S:»7. 
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Unlike some recent writers, he puts much faith in the express rifle (the 
•577), which he preferred to the eight-bore even against elephants and 
rhinoceros. The geographical results of the journey have already been 
so fully dealt with in our pages that it is needless to refer to them here. 
It may, however, be remarked that the difiiculty Dr. Smith finds in 
supposing the Omo to make itself a way westward across the barrier of 
mountains seen to the north of Lake Abbaya does not exist if, as seems 
probable and is indicated in a recent map published in Petermanus 
Mitteilungen, the whole course of the river lies to the westward of the 
range. 

Dr. Smith came in contact with many interesting tribes, from the 
powerful Boran Gallas to the Dume pygmies and the Adone negroes of 
the Jub. He shows a genuine liking for his Somali followers, and a 
quick apprehension of the various traits of character exhibited by the 
races met with. In a supplementary chapter he gives his views with 
regard to the present political situation in the countries he passed through, 
differing materially in his conclusions from other recent writers. He 
urges the necessity of curbing the arrogant pretensions of KingMenelek 
to sovereignty in the countries south of Abyssinia, and holds that all 
civilized nations should concur in putting down the “ brutal rule ” of 
that sovereign. He considers that the Abyssinians would be unable to 
resist a well-organized force brought against them. The book is well 
illustrated, and contains, in appendices, reports by various scientists on 
the zoological and other collections made by the author. The maps are 
those already published in this Journal. 

In Mr. Selous’s latest book,* we have a narrative of the earlier stages 
of the Matabele insurrection by one who not only took a large part 
himself in the events recorded, but possessed ample opportunity of 
learning at first hand the details of occurrences at which he was not 
actually present. But the book is not a mere record of facts. It is 
useful as presenting the ideas of a shrewd observer on many questions 
affecting the future of South Africa, and although the author shows a 
keen sense of the injustice of the accusations which have been levelled 
against the white settlers, he is evidently actuated by an honest desire 
to show matters in their true light, and to point the way to a solution 
of existing problems in accordance with the best interests of the country 
and its inhabitants, both European and native. As regards the causes 
of the insurrection, Mr. Selous holds that, while the irksomeness of the 
labour regulations to a race indolent by nature, and the hardships 
arising from the rinderpest were important factors in the case, the 
Matabele were really surprised into revolt, in many cases against their 
better judgment, by a few leading spirits, who since the former war 


* * Sunsliino and Storm in Rhodesia.’ By Frederick Courteney Selous. London 
Rowland Ward. 1890. 
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had been awaiting an opportunity for revenge. He does not hesitate 
to avow his opinion that the removal of the white police was the event 
which made the rising possible, and thinks that with suitable precautions 
there should be no danger of its repetition. The country, he holds, is 
bound by the inexorable law of the survival of the fittest to be ruled by 
the white man, and the black man must either conform to his laws or 
succumb. The Dutch element is much larger than is generally supposed, 
and Mr. Selous points with satisfaction to the cordial relations main- 
tained between them and the British during the revolt. The great 
desideratum in South Africa generally is the encouragement of goodwill 
between the two races. 

Another chapter in the history of the gradual conquest of Africa by 
the white man is supplied by Captain Hinde,* well known as one of 
the lieutenants of Baron Dhanis in his successful campaign against 
the Arabs of the upper Congo in 1892-94. Dealing as it does with a 
region which may be truly described as one of the dark places of the 
Earth, it contains of necessity an abundance of harrowing details of 
bloodshed, cannibalism, and cruelty ; but the importance of the events 
recorded as marking the final struggle for supremacy between European 
and Arab influence in Central Africa gives a special value to the detailed 
account of the campaign supplied by the author. Incidentally, much 
useful information is given with respect to the tribes of the Central 
Congo basin, one of the most interesting being perhaps that of the 
IVaginia (Wenya or Wagenya of Stanley), the general ferrymen of the 
upper Congo, who, though spending their life on the water, are very 
bad swimmers, and do not even make their own canoes. Captain Hinde 
gives a vivid description of the oppressive stillness of the African forest, 
bearing out the statements of other observers as to the scarcity of animal 
life anil the sombre tints of the vegetable world. The exploring work 
carried out by him on the upper Lualaba has already been fully 
described in the Journal (vol. v. pp. 420 et seq.). 

Although likewise largely a record of fighting. Major Macdonald’s 
book I is less concerned than either of the two last with the more 
revolting aspects of savage warfare, and, taken as a whole, presents a 
satisfactory picture of victories won in the cause of civilization in the 
extensive regions of British South Africa. The many-sided nature of 
Major Macdonald’s work in the country, from his first arrival in 1891 
to take charge of the railway survey, to his departure from Uganda in 
1894 after the final pacification of that kingdom, makes him peculiarly 
fitted to write the history of the most momentous period in the 


* ‘ The Fall of the Congo Arabs.’ By Sidney Langford Hinde. London: Methuen 
1897. 

t ‘Soldiering and Surveying in British East .Africa.’ By Major J. R. L. Mac- 
donald, R.E. Maps and Illustrations. London : Arnold. 1897. 
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establishment of British influence in East Africa, and the completeness of 
his narrative is enhanced by the care he has taken to record the achieve- 
ments of all who assisted in the work during the period in question. 
He gives a clear and unbiassed account of the unfortunate disturbances 
in Uganda previous to his arrival, based on his careful inquiries made 
under the direction of Sir Gerald Portal, and bears striking testimony 
to the great influence for good exercised by the missionaries in that 
country. He speaks generally in a hopeful vein with regard to the 
future of British East Africa, and is enthusiastic in his description of 
the Masai grazing-grounds, with their carpet of white clover, and fertile 
country waiting for inhabitants. The book contains several maps and 
some striking illustrations from the author’s sketches and from photo- 
graphs taken during the railway survey. 

Under a somewhat misleading title,* Dr. Aurel Schultz describes a 
journey made over twelve years ago in company with Mr. A. Hammar, 
from Natal to the region of the Chobe and Okavanga rivers. The book 
forms a readable account of sport and adventure in South Africa, 
although the personal incident bears a somewhat large proportion to 
the geographical detail. It was, of course, only in the neighbourhood 
of the furthest point reached that any new country was traversed, but 
the information regarding the Chobe and Okavanga and the country 
between them is of value by reason of the meagre nature of the 
information supplied by other travellers to that region. The accounts 
of the vast herds of wild animals in the neighbourhood of the Chobe 
recall those of the pioneer travellers in South Africa early in the 
century. Between the Chobe and the Okavanga the country consisted 
mainly of dreary sand-belts, in which the travellers suffered from want 
of water. The latter river was struck at the town of Debabe or 
Indala — apparently the successor of the chief visited by Green — whose 
greed and treachery placed the party in some danger. Dr. Schultz 
speaks in glowing terms of the Okavanga and the country on its banks, 
and considers that the river is capable of becoming an important 
highway through the country. Geographically the most interesting- 
point is the question of the bifurcation of the river. Dr. Schultz did 
not see the diverging-point of the supposed branch to the Chobe, but 
his conclusions, based on the discovery of an important stream entering 
the latter river from the west, were confirmed by the native accounts, 
while the general nature of the country renders such a bifurcation 
extremely probable. The book contains some good illustrations of 
scenery, and a map of the route by Bartholomew. 

Before passing to works published abroad, mention must be made 
of the lately issued fourth volume of Mr. Lucas’s well-known ‘Historical 


* ‘ The New Africa : A Journey up the Chobe and down the Okavanga Rivers.’ By 
.Aurel Schultz, m.d., and August Hammar, c.E. London ; Hcinemann. 1897. 
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Geography of the British Colonies,’ * which relates to South and East 
Africa. It is divided into two parts, the first historical, the second 
geographical ; and the great political changes which have taken place 
of late years in this part of the world renders the former particularly 
valuable. It is enough to say that the reputation for clearness and 
accuracy attained by the earlier volumes is fully sustained in the 
present issue. 

Foreign works relating to Africa have been less numerous than 
usual during the past twelve months. Perhaps the most permanently 
valuable is Dr. K. Dove’s account of the scientific results of his journey 
of 1892-93 in German South-West Africa, which has appeared as a 
supplementary number of Petennanns Mitteilungen (No. 120, ISOG).! 
The journey was undertaken with a view to promoting the economic 
development of the colony, and particular attention was paid to the 
study of its climatic conditions as affecting the prospect of settlement 
by white men. The section devoted to climate is therefore by far the 
fullest, although many other points connected with the physical and 
economic geography of the country are also touched upon. Dr. Dove 
had to choose between securing a complete series of meteorological 
observations from a restricted area, or less detailed results from a larger 
extent of country, and, considering the objects in view, he wisely chose 
the latter, so that we now possess a good general idea of the climate 
of Southern Damaraland, in every way the most important part of the 
German territory. The observations also possess a special value from 
the care which Dr. Dove took to shelter the thermometers from the 
effects of the solar radiation, the want of which has often vitiated the 
results obtained by other observers. As in his previous writings. Dr. 
Dove lays stress on the healthiness of the country, and its suitability for 
cattle-rearing by settlers possessed of a certain amount of capital. The 
prospects of success in the working of minerals he regards as extremely 
doubtful. 

Although relating to two of his earlier journeys in the Northern 
Sahara, M. Foureau’s reprint of his official report, originally published 
in 1893, is to be welcomed on account of the very limited circulation 
which it then attained. J In addition to the traveller’s journal, the 
report contains valuable records of meteorological and other observations, 
notes on the distribution of plants, etc., and is altogether a solid con- 
tribution to our knowledge of the desert regions south of Algeria. It 


* Oxford : Clarendon Press. 1897. 

t -A popular account of the same journey was previously publiohed by Dr. Dove 
a» an independent work, with map and illustrations (Berlin : Allgemeiner Yerein fur 
Deutsche Litteratur. 189G). I’or a summary of the scientific results, see Journal, vol. 
iv. p. 271. 

X Fernand Foureau, ‘-Au Sahara: Mes deux Missions de 1892 et 1893.’ Paris: 
Challamel. 1897. 
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is to be wished that equally full reports of M. Foureau’s later journeys 
maybe published. The large-scale map which is added is a reproduction 
•of M. Foureau’s original itineraries, and does not contain the corrections 
introduced by his later journeys, but he hopes to publish in time a map 
which shall embody the whole of his observations. 

Commandant Toutee’s voyage of exploration on the middle Niger has 
baen somewhat eclipsed by Lieut. Hourst's recent successful expedition, 
liut the results were none the less valuable, and the account lately 
published * includes not only the incidents of the journey, but useful 
information on the peoples of the countries traversed, their manners 
and customs, industries, etc., as well as on the commercial possibilities 
Ilf the Niger region. The author thinks highly of the use of the river 
as a highway to the French Sudan, pointing out that, whereas the 
journey from Timbuktu to Saint Louis occupies three months, his own 
return voyage from his farthest point up the river, three-fourths of the 
distance from the sea to Timbuktu, took only twenty-seven days, in 
spite of many hindrances. The region of the middle Niger is, he thinks, 
certainly worth the attention of Europeans in spite of the absence of 
mineral wealth and the small variety of articles of exchange yet avail- 
able. It is only, however, powerful companies that will be able to make 
head against the initial difBculties of commercial enterprise. The map 
which illustrates the book is, unfortunately, on too small a scale to allow 
the detail to be clearly legible. 

31. E. Foa publishes in separate books accounts of his big-game 
shooting, and of his travels, in 1891-93 in the Portuguese territory south- 
west of Lake Nyasa and north of the Zambesi. f This was then new 
and unknown country, and the existing maps, based on hearsay half- 
caste information of circ. 1820-1830, are widely wrong. 31. Foa is an 
ardent and indefatigable hunter who has much to say on the habits 
of his game, and his first and larger work i is extremely lively and 
interesting. The other book § contains a general account, well suited 
to French readers, of the various colonies between Cape Town and Lake 
Nyasa (all of which he touched or traversed), but its description of the 
new country north of the Zambezi is somewdiat meagre, and the small- 
scale map adds nothing to our knowledge. Starting from Tete, 31. Foa 
made his headquarters on Mount Chuuta, and then near 3Iuchena. where a 
Portuguese garrison was massacred in 1888 by the chief of Alakangaland. 
He visited 3Iissale near the still undetermined charter-laud frontier 


* Commandant Toiitec, * Dah'jim*. Xurer, Touareg. Recit de Voyage.^ Paris : 
Colin. 1SII7. 

t This notice of M. FoaA hook* if by Air. J. T. IVilU. 

; "Ales graiides chasscs on Alriqiie C'entrale.’ Par Kd. Foil. Paris: Fermin 
Didot. 1897. 

^ •Du Cap an lao X\asi;i.’ Par Ed Foil. Paris : Plon. 1897. 
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(at about l-t° 15' S , 33° E.), where gold-workings were opened and 
abandoned by some half-caste Tete traders sixty years ago. His pre- 
vious trip to Undi, whose signature to mineral concessions was at that 
time in much request, nearly proved fatal. Four rivers cross the un- 
inhabited plain, afterwards joining the Zambezi by one gorge. These 
were crossed by M. Foa dryshod and thirsty in October, but became 
impassable and 100 to 200 yards wide in November, so that famine 
stared him in the face, and he became, besides, embroiled in a native 
war. Finally, amidst unheard-of difficulties, he arrived at Chinita after 
a seventy hours’ fast. 

A brief reference to one or two less strictly geographical works 
relating to Africa must suffice. Captain C. de la Jonquiere supplies a 
useful sketch ' of the history of the Italian connection with Eritrea, 
illustrated bj’ maps. He treats the subject in a more dispassioned 
manner than is usual on the part of French writers on colonial 
questions, and thinks that Italy may still play an important part in 
the future of Abyssinia, if she is content lc,> regard the substance rather 
than the name in her endeavours to make her intlirence felt. Captain 
E. de Yasconcellos, secretary of the Lisbon Geographical Society, has 
issued a succinct account f of the Portuguese colonies in their geogra- 
l)hical, political, and economical aspects, the greater part of which 
naturally refers to Africa. It contains valuable details on the adminis- 
tration anil resources of the colonies, based on reliable statistics. 
It may be noted that the trade of Angola is shown in a more favourable 
light than in Dr. Esser’s paper, lately published by the Berlin Geo- 
grajihical Society. 

As the first volume of an Italian scientific series, Giuseppe Sergi 
has published a detailed study j of the Hamitic race in Africa, regarded 
from a purely anthropological point of view. From an examination of 
the physical characters of the people of North Africa, especially the form 
of the skull, on the persistence of which as a race-characteristic he laj's 
much stress, he regards the Hamites as forming, with most of the 
peoples of South Europe and pos.sibly the Semites, a definite species 
of mankind, which he names “ Eurafrican.” Two main branches 
the eastern and northern, are to be distinguished in Africa, the 
dividing-line coinciding roughly with the western limit of the Nile 
basin. The former includes, among other subdivisions, the Nubians 
and those of the Nilotic tribes which, in the mixture of races, have 
acquired the Hamitic characters in the most marked degree. The book 
is abundantly illustrated with examples of the various groups. In 


* ‘ Les Italiens en tAythree.’ Paris' Charlob-La\auz< Ik', 
t • As Coli.mias P(jrtu;j:uezas.’ LisLon: I 'nnip niliiu Nar-knal Kditoia. 18t)d. 
f • Bibhotfca di Scic-nze Jloderni'.’ N,.. 1 -Africa Antropologia della Stirpe- 
Cauiitiea.’ Turin: Bocca. 1S07. 
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conclusion, a study by J. Toutain of the Eoman colonization in North 
Africa,* issued as a publication of the Ecoles Fram^ahes (I’Afhenes et de 
Home, deserves mention. Two chapters deal with the geographical 
position and distribution of the cities, the rest of the work giving a full 
account of their architectural and other characters, and of the life of 
their inhabitants. 


THE FIRST CROSSING OF SPITSBERGEN.! 

The first achievements of Sir Martin Conway as arctic explorer are 
fitly chronicled in the sumptuous volume recently published for him 
by Messrs. J. M. Dent & Co. Those members of the Society who were 
present at the meeting on January 25 last, when Sir Martin gave a 
condensed account of his adventures and exhibited some of his trophies 
in the shape of photographs and sketches, will be glad to read the 
narrative in detail, and to revel once more in the weird scenes of soli- 
tude and desolation so largely responsible for the prevailing epidemic 
of “ arctic fever.’’ Sir Martin Conway’s work in the province he has 
so peculiarly made his own is sufficiently well known and appreciated 
to render it unnecessary for us here to describe how this particular 
example has been carried out ; we need only wish him all speed with 
the volume on the history of Spitsbergen exploration promised in the 
introductory chapter, and proceed to chronicle briefly what he and his 
colleagues have done to add to that history. 

The peculiarity of arctic exploration hitherto has been that it is 
almost wholly the work of navigators. Our knowledge of the topography 
of nearly all the arctic archipelagoes is limited to that usually required 
by the marine surveyor, who notes the outs and ins of the coast-line, 
takes the bearings of the chief mountain summits, and is content to 
sketch the geographical features generally from the immediate neigh- 
bourhood of the coast. Lord Dufferin was probably the first to point 
out that Spitsbergen is, as Sir Martin Conw^ay puts it, “ a land of 
mountains and glaciers, of splintered peaks and icy bays ” — altogether 
beyond the sphere of the navigator, but eminently worth visiting for 
the scientific mountaineer. The object of this expedition was accordingly 
to cross Spitsbergen, and reveal the topographical and geological 
character of the interior. 

The first landing was effected at Advent Kay, the party consisting 
of Sir Martin Conway, Dr. J. W. Gregory, Mr. E. S. Garwood, Mr. A. 
Trevor-Battye, Mr. H. E. Conway, and two Norwegian sailors. It was 
supposed that a series of bogs would first have to be crossed, and that 
these would be succeeded by an inland plateau on which sledges could 

* ‘ Les CLIl'S Rom.iincs lie la Tunisie.’ Paris: Fontemoiu":. IS'J'i. 

+ '‘The Fiist Crosaicg of Spitsbergen.” By Sir W. Martin Conway, .n a., f.s.a. 
J. 51 . Dent & Co. 1S<U7. 
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be used ; but things turned out far otherwise, the Xansen sledges taken 
were seldom available, and the want of Samoyede sledges added greatly 
to the difficulties of transport. It was found that the north and south 
parts of the island, except for a belt along the western shore of Wijdo 
bay, were chiefly covered with immense accumulations of ice, while the 
central part was a region of boggy valleys and mountain ridges, with 
occasional more or less fertile slopes. As scientific interest centred in 
the latter, it was decided to depart from the original idea of crossing 
the island two or three times along widely separated lines, and to make 
a detailed study of a more restricted area. The expedition accordingly 
crossed from Advent baj’ to Klok bay, from Klok bay to Sassen bay, and 
from Sassen bay to Agardh bay on the east coast, and back to Advent bay. 

The work done in the course of the traverses mentioned is summarized 
as follows ; thirteen mountain ascents were made, includino' Mount 
Starashchin and Horn Sunds Tind ; 000 square miles were surveyed in 
the heait of the island, and a rapid outline survey made on either side 
of M'ijde Bay ; the most complete reconuaisance of the coasts ever made 
was accomplished, the main island being almost circumnavigated; 
observations were made of the west, north, and south coasts of Xorth- 
East Land; a landing was effected on the .Seven island.s, and Wiches 
Land closely approached. Some six hundred ^'holographs were obtained, 
and scientific collections of great value, especially to the geologist, were 
brought home. The latter are deposited in the museums at South 
Kensington and at Kew, and are to be reported on later. The great 
scientific interest of Spitsbergen lies in the fact that it enjoys the most 
tempeiate of arctic climates, and its plateaux are accordingly under- 
going erosion and denudation of the most vigorous kind, the jirocess of 
cutting out valleys and mountain groups being exhibited in rare 
perfection. The promised scientific results must therefore be looked 
forward to as a great contribution to phy.sical geography, and we shall 
then appreciate all the more this account of tlie difficulties and dano-ers 
encountered. 


ON A REVISED MAP OF KAISER FRANZ JOSEF LAND BASED 
ON OBERLIEUTENANT PAYER’S ORIGINAL SURVEY." 

By Professor RALPH COPELAND. Astronomer Royal for Scotland. 

Ox tlie return uf Dr. Nan>eii from his great journey aerus.s the aictic ocean 
geographeis le,iriir witli surfirise that tiie uc.rthern pair ut Lieutenant Payer's map 
of Fianz .Jc'et Laiul had proved of very little iisu to him on l,i^ jonrncv southwards. 
This seemed to confirm the uiil'avoui.iUe pinion whic h had alitady been expressed 
by .Mr. Jacksjn ies[iectiDg tlie uesterii p.art ol the map, tliat per.severiiig explorer 
having been un.Tble to identify Payer's llieiitlmfen peak, even when standing on 
the 'be of the moULtain as laid ilown by the Austro-Hunu.uiaii expedition. This 
litter liilhci.Uy, however, ahmiil te.i iJ a m.iiy exikanatiun : liichthofen peak had 
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lieen laid down by its discoverer from one point only, and from an estimated 
distance of about 60 miles. If, therefore, this distance had been over-estimated, the 
mountain would he not only misplaced on the map, but also exaggerated in height 
to a corresponding extent. 

Nansen’s case was altogether different ; as is well known, he entered the region 
surveyed by Payer from the north-east, and found an open sea with a group of 
small islands where the Austrian explorer has placed a large glacier. Knowing 
Payer’s great ability as a surveyor, from having been associated with him on the 
second German Arctic Expedition in 1869-70, I was painfully surprised at these 
extraordinary discrepancies. 

On learning, however, that Payer had presented the original fair copy of his 
survey to the Eoyal Geographical Society, it occurred to me that I might possildy 
be able to trace the origin of the above-mentioned divergencies. My application 
to the Council of the Society for the loan of these valuable manuscripts was moat 
courteously granted, and I was thus provided with the necessary materials for 
testing the accuracy of the Austro-Hungarian map. 

It will be remembered how the Teyetthoff, imprisoned in the ice, was on 
August 30, 1873, carried within sight of the large group of hitherto unknown 
islands which its discoverers named Kaiser Eranz Josef Land. For two months 
the floe carried the ship helplessly to and fro in the neighbourhood of the land, 
until it was finally frozen fast about 3 miles south of Wilczek island on October 31. 
During the two months’ drift, bearings and sketches of the land were taken on 
eleven different days, beginning with the day of discovery. This section of the 
survey is recorded in twenty-seven lines on four sheets with Payer’s usual pains- 
taking skill ; it is useful in confirming the general accuracy of the southern part 
of the map, as well as in locating Liitke and Orel islands, the eastern part of Salm 
island, and Cape Hofer. 

The darkness of winter allowed only of flying visits to the shore, but on 
March 10, 1874, the task of exploration was begun in earnest by Payer. "Within 
six days he occupied three of the most important stations of the survey — the 
summits of Capes Tegetthoff and Littrow, and the west tongue of Wilczek island, 
at the same time deciding on the general plan of operations. Lieutenant 
Weyprecht, the nautical commander of the expedition, undertook the measurement 
of a base-line on the ice starting from the ship, together with the connection of 
this base with two conspicuous points settled on by Payer. These points were : 
first, the summit of a symmetrical rock about 3<> metres in diameter, situated ou 
the low tongue of land just mentioned as forming the western extremity of 
Wilczek island; it is designated *• VII.” in Weyprecht’s triangulation. The other 
point, “ T,” is the outermost but one, and the most regular in form, of a line of 
basaltic rocks tunning out from Cape Tegetthoff; it is well shown in the woodcut 
on p. 49, vol. ii., of Payer’s ‘New Lands within the Arctic Circle’ (London, 1876). 
Both objects are visible for a great distance to the west and the north-east. 
Together with these points should be mentioned “ V,” a large cairn on the 
southern headland of Wilczek island, in which are deposited sundry documents, as 
well as a minimum thermometer. In the mean time Payer was to conduct a sledge- 
party to the highest attainable latitude, keeping up a running survey of the route 
traversed. This survey is depicted in about twenty panoramic views, with 
accompanying theodolite and compass reailings made at as many different stations, 
ranging from Cape Brunn to Cape Brorok. These sketches were copied by Payer 
before the abandonment of the Tcyetthojf in lines upon ten sheets of paper about 
14 inches by 10 inches. If placed end to end, they would extend to a length of 
fully 65 feet. Interspersed with these sketches are a number of effective drawings. 
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which convey a vivid impression of the character of the scenery. Two of these 
are interesting as having been made when the temperature was nearly 56° Pahr. 
below zero. Altogether about 750 theodolite or compass readings are entered on 
these survey sheets. 

A full account of Weyprecht’s base and the adjoining triaiigulation is to be 
found in bis “ Astronomisclie und geodatische Bestimmungen der osterreichisch- 
ungariscben Arctischen Expedition, 1872-74,” published in the thirty-fifth volume 
of the ‘ Denkschriften ’ of the Imperial Academy of Sciences at Vienna, 1878. A 
recomputation of Weyprecht’s measurements confirmed his deductions in all 
respects, and finally 18052T metres was adopted as the distance VII. — T, with 
an azimuth of 162° 40‘9' from the south, referred to the meridian of VII. 
Weyprecht’s values are 1804'J'D metres and N. 17° 19T' AV., quantities agreeing 
almost exactly with the foregoing, taking into account the nature of the survey. 
The only discrepancy noted seems to be merely a slip of the pen affecting the 
two adjoining angles V. — VI. and VI. — A, measured at station IV., where 3° 43'5' 
and 42° o'J'O' are to be substituted for .3° 1‘5' and 43° 21'0'. The uncertainty 
mentioned by Weyprecht respecting the important angle T — VII. — A (= 146° 27'5') 
measured by Payer, is to a great extent removed by an examination of measures 
taken under favourable conditions on April 30, 1874, which give a value of 
146° 28'75'. I have made use of Weyprecht’s figures. All the angles of the 
triangles were not measured, nor was the levelling-instiument used in the 
determination of the angles always exactly centred. Under these circumstances 
AVeyprecht did not attempt an adjustment of the triangiilation. Owing to the 
roughness of the ice, a direct measurement of the base was altogether impracticable ; 
the lengths of the various sections were therefore found by means of a levelling- 
staft'and the micrometer of a “Stampfer level.” According to investigations made 
by Prof. Stampfer, the accuracy of a ba.se measured in this way is somewhat 
greater than if carefully measured with a chain. In summing up the length of 
the base, the distance from the northern end of the base, the mizzen-mast of the 
Tegetthoff, to the first pole on the ice has been inadvertently omitted from the 
result stated by Weyprecht in Vienna fathoms, but the length of the base is 
correctly given in metres. The results for the azimuth of the base afforded by 
two instruments, were afterwards found to differ to the extent of 1P5 minutes of arc. 
AA’eyprecht decided to adopt the figures obtained with the more reliable instrument. 
The difference is of no great moment for a provisional survey of the kind con- 
templated. 

The latitude and longitude of the observatory on the ice near the ship were 
determined by AVeyprecht and Midshipman Orel in the most satisfactory manner. 
The longitude referred to the northern end of the base is 5b° 46' 39" E. from 
Greenwich. These figures, however, have still to be corrected for the error of the 
lunar tables, which, according to Aewcomb,* made the moon’s right ascension too 
large by about 9-0" in the winter of 1873-4. The corresponding correction to the 
above longitude is minus 4' 6". hence the final longitude of the northern end of the 
base becomes 58° 42' 33" E. The latitude is 7b° 50' .56" N.,t whence AVeyprechfs 


“ • IiiVL-fetication of corrections to Hansen’s 'rabies of the Moon,’ p. 12. 4°. 

AViishington : 1876. 

t 'File provisional jiosition given in ‘ Xew Lands,’ and used in the jmblished map, 
is . 08 ° 56-0' E., and 79° oi l' X.; the difference in longitude from the corrected final 
value is therefore 2 74 statute miles, by which distance Franz .Josef Land has been 
hitherto placed too far east on tlie map. 
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reductions give the following corrected positions for the fundamental points of the 
survey : — 

V. 79° 53' 28'' X. lat. and 58° 40' 0" K. long. (Greenwich), 

VII. 79 55 57 „ „ 58 7 48 „ ,, 

T. 80' 5 12 „ „ 57 51 3 

By far the greater part of the survey was accomplished by Payer on the long 
sledge journey on which he and Orel succeeded in reaching Cape Fligely, 134 
nautical miles north of the ship. In the accompanying map, nearly every station 
where Payer set up his theodolite or azimuth compass is marked with a small 
triangle. These points were sometimes on the tops of commanding elevations, but 
more usually they indicate the spot where a halt was made for the determination 
of the latitude at apparent noon, or for the measurement of azimuths. In the 
majority of cases it was necessary to determine these points by means of Pothenot’s 
problem, with or without the help of the observed latitude. A number of the best 
determined unvisited points are distinguished by a small circle. In criticizing the 
survey, it must not he overlooked that Payer’s primary object on the second sledge 
journey was the attainment of the highest possible latitude. He was therefore 
under the necessity of deviating as little as possible from a direct north and south 
track. Under these circumstances, it was only possible to give continuity to the 
survey, by repeated bearings of conspicuous points at a distance to the right and left 
of the line of march. It is obvious that the best results can only be obtained when 
such lateral points are observed from at least three stations. 

Frequently the compass azimuths of objects were read off in addition to their 
direction as shown on the circle of the theodolite. In these cases the true hearings 
of all the observed points could be deduced with the aid of the accompanying table 
of the variation of the compass. 


Magnetic Declination in Fkanz Josef Land, 1874 ’ 2 . 

The minus sign indii-ates that the compass needle pointed east of true north. 
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'Phis table was constructed by first computing the Gauss magnetic co-ordinates 
for the year 1829 for each 5° of latitude and longitude from Erman and Petersen’s 
tables {Astronomische XacJirichten, No. 1900), and then filling in the intermediate 
values.* The diflerence —17' 51') between the magnetic declination thus 

* For the computation of this table, as well as for valuable assistance in drawing 
and lettering the map, I have to thank Dr. Halm of the Edinburgh Royal Observatory. 
— R.C. 
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obtained for tlie Tegetthoff’s position and the mean declination found by AVejprechfc 
and Broscb, added to each of the computed values, then gave the quantities in the 
above table. This process assumes, first, that Gauss’s quantities give the correct 
declinations for 1829, plus or minus a constant, within the area dealt with ; and, 
second, that the secular change in declination from 1829 to 1874‘2 has been uniform 
throughout that area. The readings taken at the south-western extremity of Crown 
Prince Rudolf’s Land may serve as an example of the use of this table. 


Station’ — Cape Bruiiok, Apiui. II, 1874, Xoox. Latitude by Obsekvattox, 
81° 40’ 14" X. Compass Declinatiox by Table = - 16° 41'. 
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The theodolite readings for the remaining objects observed from this station, 
eight in number, increased l^y the quantity 154^ 47', give the following azimuths, 
which were employed, together with the three foregoing bearings, in the construction 
of this part of the map ; at the same time, the greater estimated <listanceshave been 
lessened by one-thiid: — 
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There are some parts of the map for which the materials of the original survey 
are no longer to be found, if indeed they still O-xist. These are — Petermann Land 
with Cape Vienna in the extreme north ; the western siiore of Crown Prince Rudolf 
Land, for which only the observed latitude of Cape Giimania and the estimated 

* There is an obvious error of a whole point, 111°, iu tins reading, which I have 
iiot hesitated to correct. Almost without exeejitioD, the only errors in the survey occur 
ill such magnetic bearings as are given in pom/s. It is much to be wi.slied that tlii' 
antiquated notation should be .avoided in future suivevs. 
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latitude of Cape Fligely are available, Orel’s compass bearings having unfortunately 
been lost or mislaid. The data for the true situation of Lament island are also 
wanting, but they probably are to be found amongst the papers of the late Lieut. 
Weyprecht, who can hardly have failed to determine its position with all necessary 
accuracy at the time of its unexpected discovery on the retreat from the ship. The 
bearings and details of the Hayes islands are also wanting. There was, therefore, no 
option but to copy these features from the published map. The outline of King 
Oscar land has also been copied, but in this instance the bearing of the central peak, 
already given, serves to define its azimuth with respect to Cape Brorok. 

On the other hand. Payer’s survey enabled me to locate two islands which now 
for the first time appear in the map. With Payer’s permission, they are named 
after Brosch and Orel, the two ofiScers of the Tegetthoff who so ably contributed to 
the scientific results of the expedition. Of these, Brosch island is a bold rock or 
cliff to the south of Kuhn island, near which the survey shows a third very small 
island still unnamed. Orel island lies to the south-east of the Klagenfurt group ; 
it is nearly covered with snow, through which a few rocks show on the side towards 
the south. It is well located by favourable bearings taken in part on October Ifh 
1873, at a time when the Tegetthoff seems to have remained stationary for a whole 
day in the well-defined position shown on the map. There is also a small island, or 
rather rock, in the strait between SchOnau and Koldewey islands, scarcely worth 
mentioning did it not repeatedly occur in the survey. It occupies the centre of the 
cut on p. 106, vol. ii., of ‘ New Lands,’ in front of Schonau island, Cape Berghaus 
lying to the right in the distance. The high ground far to the east in Wilozek 
Land, also now indicated for the first time, was seen by Payer from his station three- 
fourths of the way up Cape Tirol at 10 a.m. on April 18, 1874, its estimated 
distance being 40 nautical miles. I have not succeeded in making out the situation 
of the westernmost of the Hochstetter islands, for which the single bearing from 
Cape Frankfurt is therefore shown by a dotted line on the map. Every name used 
by Payer in his work, ‘ Die osterreichisch-ungarische Nordpol-Expedition in den 
Jahren 1872-1874’ (Wien, 1876), has been retained, excepting Cape Buda Pest, 
Eawlinson sound, and Braun island, the existence of which seems very uncertain. 
It is also far from certain that the northern part of Wilczek Land, as now drawn, is 
not made up of several snow-covered islands. 

Certain lines in the sketches made at 7 p.m. on April 7, and at noon on April 9 
seem to have been drawn under the impression that the land to the west was con- 
tinuous right up to Prince Rudolf Land. This impression appears to have been first 
dispelled on the ascent of Cape Schrotter on the evening of April 9. by the discovery 
of the sound leading to the west between Karl Alexander Land and Prince Rudolf 
Land. Unfortunately, the survey leaves the latitude of the southern boundary ol 
his sound more than usually uncertain. 

Payer measured the heights of a number of the mountains, partly with the 
aneroid barometer and partly with the theodolite. The aneroid-readings for three 
points only are entered on the survey sheets, while there are twelve points for 
which theodolite elevations are available. These latter seem never to have been 
worked out, except in the case of Richthofen peak, the details of their computation 
may therefore not be uninteresting. In conformity with the notation of the 
original map, the heights are stated in Vienna feet, of which .'ITGoo go to a metre ; 
to reduce to British feet, multiply by 1‘0371. The heights have been computed by 
the well-known formula : 

h - J(' = il cos (c — id' + p) cosec (-. + p) 

where h is the height of the observed object ; //', that of the instrument at the ob- 
serving-station, both above sea-level ; d, the horizontal distance between the station 
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and the object in terms of the unit of height ; d', the same distance in arc ; z is the 
observed zenith distance, and p the terrestrial refraction. If d' is expressed in 
minutes of arc, an i in Vienna feet, then d = 5880 in the latitude of the 
southern part of the map. The coefficient of refraction has been taken at 0'0804. 
as derived from the observations of the second German arctic expedition. To keep 
well within the mark, I have assumed the height of the instrument to have been 
15 feet above sea-level at the ship and also at the station on or near an iceberg on 
May . 1 , 1874. Whenever the height of the theodolite above the surface enters into 
the computation, it has been taken equal to 5 feet. In the third and penultimate 
columns of the following tables, it will be noticed that the quantity sought is the 
height of the observing-station. 

It may be well to add a few words respecting the trustworthiness of these 
results. The heights of Salm island, Cape Briinn, and the corner of Cape Tegetthoff, 
being derived from favourable angles of elevation, must be very nearly correct ; 
with one exception, they are the only altitudes obtained directly from observations 
near the level of the sea. The altitude of Cape Littrow, being derived from that of 
Cape Briinn, is naturally somewhat less certain, and this uncertainty is increased 
in the deduction of the height of the summit of Cape Tegetthoff; but as this comes 
out 229 feet higher than the well-determined corner of that promontory — a difference 
which must be very near the truth, to judge from the various sketches which show 
both these features — it may be inferred that no great error has crept in. The Wiiller- 
storf mountains being fully 30 nautical miles from Cape Littrow, the angles of 
elevation of their summits are necessarily small, and correspondingly uncertain; the 
theodolite, however, was read in both ptositions for the higher summit, thus exclud- 
ing any considerable error. Furthermore, we have the operation on the summit 
of Schiinau i.sland on Apiil 22, making that station 189.3 feet lower than the 
highest of the Wiillerstorf mountains, or 516 feet above the sea. This result does 
not differ excessively from Payer’s estimate of 4iX) feet, considering the very round- 
about way in which the computed altitude has been derived — the line of sight 
having traversed 80 miles of air. 

I come now to the much-criticized Richthofen peak. This mountain was 
seen and sketched by Payer, not only from the summit of Cape Briinn, hut also 
from an indeterminable point several miles further w'est, where he obtained a better 
view of Markham sound than was possible from his trigonometrical station on the 
cape just named. The elevation of the peak from the summit of Cape Briinn was 
determined in both positions of the instrument, the readings being 0° 22' and 
0° .30', giving 0° 26' as the elevation. To make sure that the readings corresponded 
to an angle of elevation and not of depression. Payer made two diagrams of the 
relative jxtsitions of the nonius and the zero j)oint of the circle. Half the difference 
of these readings gives an index correction of 4', in fair agreement with other deter- 
minations about that date. It is subtractive for the position in which Payer gene- 
rally used the instrument. The distance, d', I have assumed so as to locate the 
mountain on an island of unknown extent, described by .Jackson as “ high rocky.” 
Its altitude then comes out 4296 Vienna feet, as entered on the new map. If the 
peak is assumed to be on the fifty-fifth meridian, the height will be reduced to .3330 
feet, while it can be no more than 2880 feet if it is but 20 nautical miles from Cape 
Briinn. But it is not at all likely' to be so near, or Payer could hardly have esti- 
mated its distance to be oO nautical miles, when the AVullerstorf mountains were 
distinctly visible, in nearly the opposite directitin, at a distance which we now know 
to be 40 miles, and of which Payer must have had a good general idea. From 
the.se considerations it seems very probable that Richthofen peak is to be looked 
for at no considerable distance from the point imlicated on the map. and that its 
height does not differ greatly fiom 4000 feet. 
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Aneroid-readings were taken apparently on three ascents only — those of Capes 
Tegetthoff, Littrow, and Briinn — and only on the last occasion was the temperature 
of the air recorded both at the summit and at the base of the elevation. The 
available materials, interpolated where necessary, are shown below, together with 
the resulting heights, Ji. computed by Kuhlmann’s tables. 

Computation op Heiobts puom Anekoid-beadings. 


Date. 

Aneroid-reading. Temperature. 

h — A' 

Assumed. 

h 


eminence. 

Upper 

Lower. Upper 

Lower. 



By ane- 
roid 

By theo- 
dolite. 



Mar. 12 

mm, 

726-00 

mm. C. 

763-57 -31 

C. 

-3U- 

feet. 

112S-1 

fe<t. 

15 

feet. 

1143 

feet. 

1494 

C. 

Tegett., summit. 

» - 13 

736 OU 

T7U-50 -431' 

-431 

97l'l 

l.'> 

9«6 

1274 

c. 

Littrow 

May 2 

717-65 

765-20 -21 U 

-12-31' 

1520 5 

1.'. 

1535 

1623 

c. 

Brtlnn. 


It will be noticed that the heights are in every case much less than those 
obtained with the theodolite. The difference is most likely owing to the effect of 
the intense cold on the delicate mechanism of the instrument employed, for it is 
least in the case of Cape Briinn, which was ascended under more favourable con- 
ditions than the other summits, as far as mere temperature was concerned, although 
the wind made the ascent the most trying that Payer ever made. In the absence 
of any information respecting the temperature-coefficient of the particular aneroid 
used, It is obviously impossible to place any confidence in the heights obtained with 
it. The readings on March Id prove, however, that the aneroid baromeier still 
works at a temperature when the freezing of the quicksilver stops the action of the 
ordinary barometer. Puture experiment must determine whether the indications of 
the aneroid at these low temperatures can be treated in such a way as to give the 
true pressure of the atmosphere. 

The heights obtained with the theodolite have alone been entered on the map, 
from which I have omitted the heights given in the original, as these seem to have 
been merely estimated. It is by no means unlikely, however, that Schiinau island 
is not so lofty as the computation makes it, but it seemed best to retain all the 
computed heights, as the actually measured differences of altitude cannot be far 
from the truth. 

The accuracy of the survey is very different in ditlerent parts. In the south 
all the more prominent points are so thoroughly connected with each other and 
W'ith the base by well-conditioned triangles, that errors so large as 200 metres- 
are scarcely to be apprehended in the whole stretch from Cape Oppolzer to the 
Wullerstorf mountains, Orel island, and the position of the ship on October 18 and 
19, 1870. Fully as accurate are the stations on the ice on March 31, April 1, and 
May 3, as well as the station at the foot of Cape Frankfurt occupied on April 21. 
In this section the agreement between the new map and the original chart published 
by Payer is almost perfect in all essential particulars, lu Austria sound con- 
siderable discrepancies between the two maps make themselves evident, probably 
the reason being that the Austrian cartographer who constructed the chart relied 
to a considerable extent on the estimated distances covered by the explorers on 
their marches, whereas I mainly based the reconstruction on the observed latitudes, 
adjuring these by the smallest possible quantities that served to bring them into 
practical agreement with the recorded azimuths. In this way, after repeated 
trials, I succeeded in obtaining a network nf triangles embracing the various 
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stations on the ice as far as and including Cape Brorok. To judge by the agree- 
ment of the bearings, it does not seem that these stations can be in error to the 
extent of much more than a nautical mile either in latitude or longitude. Probably 
the same degree of accuracy will be found in the positions of the Stoliczka islands, 
of Kane island, Coburg island, Hohenlohe island, the eastern sliore of Eainer island, 
and the eastern summit as well as the general outline of Becker island. On the 
other hand. Cape Tirol, having been passed in cloudy weather on the northward 
journey, and having been observed from Cape Briinn under unfavourable conditions 
as to the stability of the theodolite, may be several kilometers wrong in latitude, 
although its longitude is well defined by azimuths from the neighbourhood of 
Cape Frankfurt. 

The following table shows the various observed latitudes,* together with the 
observations on which they are based, as well as the final adjusted latitudes used 
for the map. The greatest differences, M — 0, between the map and observations 
occur on March 31 and April 1, for which the positions on the map are derived 
solely from that of the ship by means of the triangulation. 

The greatest error in the original map is in the north-eastern part, where Payer 
shows the large Dove glacier extending far to the north, in place of the open sea 
with a solitary group of islands which Kansen found in that region. There seems 
little doubt that Payer on his northward journey mistook fog-banks on the eastern 
horizon — possibly in combination with the ice-hummocks, which would naturally 
be formed on the margin of the fiord ice — for an extension of Wilczek Land 
towards the north beyond the latitude of 81° o'. This mistake is the more pardon- 
able from the fact that Payer seems certainly to have obtained a glimpse of one of 
the islands just mentioned on the afternoon of April 7 , 187-1, which he named 
Frteden island, a name which has been very properly retained by Nansen. At 
0.15 p.m., on the day in question. Payer made a halt on the ice. Cape Beuermann 
bearing west-south-west (true) at an estimated distance of half a nautical mile. 
-Vt this point he noted that in exactly the opposite direction land was distinctly 
visible, which he described in these words : “ The Ostland knoll 25-30 nautical 
miles distant — a cape, perhaps a north corner of an island jutting this way towards 
the west.” t The atmospheric conditions were extremely favourable for seeing 
objects at a great distance. The day had been bright and clear, with a shade 
temperature of —16° 11. at 8 a.tn., rising to — 13T° E. at noon, as recorded on 
the survey sheet. The clearness of the air is attested by a black-bulb reading of 
-f-3-5° E. at 2.30 p.m. Under these circumstances, as the sunlight came more 
and more from the west the visibility of objects in the east would be increased 
and there would be every possibility of seeing land at the distance named. 

The existence of Hoffmann island seems to be placed beyond doubt by tw-o pairs 
of azimuths, observed at 8 a.m. and at noon, also on April 7, the island sub- 
tending angles of 23° 13' and 21!° 2' respectively at the two stations. According to 
the sketches, it is completely covered with snow, and rises onh^ slightly above the 
level of the sea. This may account for its not having been noticed by Nansen and 
-lohannsen on their kayak voyage towards the west. 

In the relative positions of the objects around Hohenlohe island, the new map 
differs considerably from its predecessor. In the original map the southern 
extremity of Crown Prince Eudolf Land is several minutes too tar north. I have 


* The latitudes arc practically identical with the provisional results entered on 
one of the survey sheets. 

t Thi- words in the survey sheet are, “ Die Kuppe dt s Dstlaiidi-s, 25-30 S. M. fern, 
eiu C.ip, vielleicht ein Nordeck eiuer Insel die nacli AV. hereintritt.” 
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located Cape Brorok in accordance with the meridian observation taken there on 
April 11, together with various hearings of Hohenlohe island ; that island in its 
turn being well determined by several hearings recorded on the 7th and 9th of that 
month, as well as the latitude of the latter date. Cape Bath, too, seems to be well 
defined, and there is just a possibility that Cape Buda Pest may also exist as a 
small island separated from the adjoining land by a narrow strait, somewhat 
uncertain indications of land in that position having been observed on two occa- 
sions.* Andree island does not seem to exist, except as the eastern end of Karl 
Alexander Land, there being no certain traces of a strait in the survey. Indeed, 
the data regarding the whole eastern and south-eastern shores of that land are very 
uncertain, as the Austrians passed it. for the greater part, in foggy weather. I 
have marked by red lines those bearings which seemed the most reliable. Beak 
island is fixed solely by a single, but perfectly reliable, azimuth from the noon 
station of April 10. Dr. Nansen has kindly shown me his sketches of the southern 
part of Crown Prince Eudolf Land, together with photographs of the coast near 
Cape Felder; they confirm Payer’s survey sheets in the most satisfactory manner. 

In Markham sound the coast-line necessarily remains very uncertain, only a 
few of the principal capes being laid down from cross-bearings. In the south-west 
I have restricted myself to indicating the few azimuths that seemed likely to be 
usetul to any future surveyor. 

In bringing to a conclusion this endeavour to utilize to the utmost the carto- 
graphic materials collected by Payer and Weyprecht, I cannot but express my 
admiration for the skill and energy displayed by those distinguished explorers. 
To Weyprecht, geography is indebted for the thorough manner in which he im- 
parted to the fundamental points of the map all the accuracy with which he had 
determined the position of his astronomical observatory. To Payer’s daring in 
extending his survey to so great a distance from the ship, no less than to his skill and 
indomitable energy, we owe our first n.a]i of Franz Josef Land, in which, in spite of 
imperfections, the region traversed by him is laid down in such a way that any 
explorer following in his track will be able to correct the few oversights inevitably 
incidental to a first exploration. 


THE NEW RAPID ON THE YANG-TSE. 

The following extracts, giving some account of the new rapid on the 
Yang-tse, caused by a landslip, are from a letter from Mr. F. S. A. Bourne, 
H.B.M. Consul, who is in charge of the Blackburn Commercial Mission 
to China. It is dated — 

On the Yang-tse oil' Feng-tu Hsien, December 18, 189G. 
Messrs. Neville, Bell, and myself, accompanied by Mr. Cecil Hanbury, of 
Shanghai, whom I bad invited to join us on the junk voyage from I-chang to 
Ch’hung-king, arrived at K’usi Fu in lat. 31° N. and long. 109° JO' E. on Dtcember 1. 
We heard in more precise terms here news, the rumour of which had rather discon- 
certed us at I-chang, “ that a hill had fallen into the river and made a fearful rapid 
that we certainly could not pass.” On December 0 we reached the small town of 
'Yiin-yang, and learnt that the magistrate had that morning left for the new rapid. 
The next day we left Yiin-yang at dawn, and, after passing through high mountains 

* The Norwegian explorers, however, who passed within aloiit Id miles of C.ipe 
Bath, saw no truces of any island in the position indicated. 
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flauked by slopes of red shale, now covered with the fresh green of beans and 
wheat, we came in sight of the rapid at noon. Mr. Hanbury and I had landed 
early in the morning, and had delayed at a very interesting ohai-tzti, or village fort 
of refuge, on the north bank, where we noticed ancient Man-tzu bricks with very 
curious designs, an account of which I will give in a future letter. 

Viewed from a distance, the new rapid somewhat belied our expectations. We 
had been told again and again on the way up that a mountain had fallen into the 
! iver, and we had expected to see a precipice overhanging the stream ; but the 
height on either side looked at least half a mile from the hank. As we approached, 
however, an extraordinary scene presented itself ; the river was suddenly contracted 
from oOO yards to a breadth of 80 yards only, and over this space rushed a mighty 
fall of water, far more than the most dreaded of the rapids we had passed. We all 
agreed that no steamer of whatever power could stem this torrent, and it appeared 
impossible a boat of any sort could be dragged up such water. The current in the 
middle is very fast, and on either bank huge waves are thrown up by the water 
dashing against the rocks below. As our eyes fell upon it for the first time, a large 
Ssu-chuau junk coming down stream struck a rock in the trough of the waves and 
was a wreck in three minutes. 

Further e.xamination shoA'ed that there had been an extensive landslip on the 
north bank, and that a block of ground, measuring about 700 by 300 yards, had 
fallen from the slope of the mountain, encroaching about 15 d yards on the bed of 
the river. The sketch-map appended, which has been drawn by Mr. Hanbury, with 
the assistance of bearings taken by me with a prismatic compass and of a traverse, 
will give a better idea of what has happened than words. The space within the 
<lotted line represents the area of the landslip, the northern edge of which fell 
vertically about 2t.i0 feet, bringing down huge blocks of hard sandstone, which had 
formed a deep bluff above the line of fissure. Below the hard sandstone bluff' above 
mentioned the strata had split vertically, and the whole mountain-side had slid 
down horizontally a distance of I'Xi to lot* yards. Before the landslip, the 
surface going south appears to have been much as follows; The main ridge of the 
mouutain about li >00 feet above the river ; the hard sandstone bluff' about diiO feet 
above the river, with a few pines growing above it ; a slope at an angle of 80’ to 
4o’, with boulders and t'ung oil trees : an undulating surface cultivated with paddy 
and sugar-cane, breaking down to a sand-slope ; and then hard sandstone dijiping 
to east-south-east at an angle of about 15°, which formeil the bank of the river, 
where the towing-path was at low water. Xoic the same space is occupied as 
lollows : Under the sandstone bluff', carrying down some 150 yards of it, is a 
vertical cliff where the mountain has been rived as if cut with a knife. At the 
bottom of this cliff, 200 feet high, huge blocks of sacdetone from the bluff, broken 
by their fall, lie in a confused mass with fir trees prostrate, truncated, and at all 
angles. ISelow this come t’ung oil trees that hate he-n carried down vertically 
100 feet, but are yet lairly erect, with their roots in the ground. Tlien a curious 
narrow ridge of soft sandy earth, very steep, 5U feet above the level of the ground 
around it, appearing to have been forced up Irora below by the heavy fall of stone. 
Then a banyan tree, of a girth of 19 feet, which has been carried along bodily a 
.listance of lOO yards, together with the rocks around wliicti its roots are wound. 
To the west of the banyan tree is an old pathway which has been cut in two, the 
part upon the landslip being on about the same level, but Sc» yards south of the 
jiart in siti’, marking exactly the distance the slip has travelled on this side. South 
of the banyan tree is a sugar-mill, which shows curiously the form the slip has 
taken at this point ; the bed of its crusiiing-wiieels is thr.avn Irom the horizontal 
to an angle of 15°, dipping to the north, that is, away from the river. The mill is 
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immediate cause of the rapid, running straight out into the river just where the 
stream is hemmed in on the south by a bluff 60 feet high, part of a reef of very 
hard sandstone that runs for miles. The point was, no doubt, at first of the san.e 
nature as the bank, but the river while in flood has washed out the loose mud and 
sand, and has left a most formidable heap of huge blocks of hard sandstone and 
jagged shale that have not been subjected to the rounding action of water ; it 
bristles with sharp points, too cruel even for the cypress hull of a Yang-tse junk 
to touch. 

The new rapid I found to be situated in lat. 30° 54' 30" N. ; its longitude may be 
estimated, from Blakiston's chart, at 109° 16' E. It lies about half a mile above a 
small rapid called Ta-chang-tzu. There was no rapid here before the landslip, but 
a bay, it is said, and this is borne out by the name of the place, Lung-ching-wan, 
meaning Bay of the Dragon’s Ford. The country on either side of the slip con- 
sists of slopes and hillocks of sand and clay coming down at an average angle of 30° 
towards the river from the main ridge, and divided by spurs of higher ground or 
secondary ridges at right angles to the main ridge, and to the river. The landslip 
consisted Cf the whole tongue of sloping hillside lying between two of these 
spurs, and it seems to have come down with a strong swing in the direction of the 
eastern spur, a point I shall notice later. On the east and west lines of fissure, 
blocks of stones have been thrown out resembling, near the river, the terminal 
moraine of ,a glacier, and along these lines small streams are working out a channel 
to the liver. 

The landslip occurred at 10 p.m. on September 30, 1890, after forty days of 
incessant rain. It seems that no one was killed, although we saw two houses that 
were wrecked and carried some 100 yards. 'I'he farmer who lives at the house on 
the west cf the slip has been a heavy sufferer; his ancestral paddy land is gone 
under 40 feet of rock and debris, but he and his household of twenty mouths were 
lucky to escape with their lives : the slip passed within 20 yards of their door. 
The natives describe this landslip as a scooping movement, as if the earth had sunk 
in the middle of the slip and been piled up on the south, and there is evidence of 
something of the kind having happened, for there are two small lakes on the slip, 
and the surface rises towards the river. This is far from the only landslip caused 
in this neighbourhood by the excessive rains of last September. IVe noticed in 
our walks several smaller slips, and we heard of two very serious ones. The Sias 
Kiang, a tributary of the Y'ang-tse, on the north bank a few miles west of tliis, 
was said to be blocked to traffic by a slip of a similar nature ; and a homestead 
embracing the whole family of a Master of Arts {chii Jen), named Hwang, at a 
place called Chang-chia-wan, 20 miles from the north tank, was engulfed in a 
slip, which fell from the mountain-side into a deep valley, and buried in the bowels 
of the earth the houses and their sixty inhabitants. 

In regard to the nature of the landslip, it should first be noted that the rocks 
which sprlit vertically are, below, a very lightly compressed friable grey sandstone, 
and. above, a soft red sandstone. These probably rest on a vei-y hard taudstone. 
These rocks ail he in stratification, and dip about east-south-east, a few degrees 
only removed Irom the direction of the slip. One may, perhaps, venture the 
following theory: the overlying soft rocks split under the weight ot the mass above 
them saturated with rain, and slid along the dip of the hard sandstone beneath. 
This theory is borne out by the direction taken by the slip, which clung close to 
the ridge on the east, throwing up a big moraine of stone along the edge of fissure, 
besides pushing out point A ; whde on the west, at the side farthest removed from 
the direction of the dip, there was a smaller movement, and less disturbance. 

Three months ago there w.ts but one house here, now there is a busy town of 
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mat-shed shops— some four or five hundred. The place is full of trackers and the 
agents of naerchants and junk-owners, and presents a most animated scene, 
suggesting a mining-camp. In the foreground pigs are being killed and food of all 
sorts prepared and offered for sale ; trackers come labouring along, often fifty to 
one hawser ; coolies pass and repass, carrying all manner of goods across the rapid ; 
and the neighbouring slopes are adorned by square acres of Yorkshire lastings and 
long-ells, wrecked cargo spread out to dry — a field of gay colours; while in the 
distance on the flats beyond the river Indian cotton yarns form a white back- 
ground, the whole set off' by noble mountains, the lower slopes of which are green 
with young W'heat and beans. 

The effect of this rapid on the traffic is very serious indeed. For some time 
after the landslip the river remained very high, junks passed over the point, and 
the amount of damage to the river’s channel was not known. In November all up- 
traffic was stopped. Not till the river had fallen much further, on December 4, 
were junks hauled up again. All junks, whether bound up or down stream, have to 
unlade, and then cargo has to be carried over land for half a mile. Downward- 
bound junks then shoot the rapids in the middle, and upward-bound ones are 
hauled over just under the point, by sheer weight of trackers, three to sis bamboo 
hawsers and an equal number of stays being used to each junk. Both processes 
are very dangerous, and the merchant has not only to bear the e.vtra expense, but 
to guarantee the junks against loss or damage. The junks hauled up seemed to us 
to be kept oft' the rocks beneath them by the tremendous force of the water under 
their hulls — of keel, of course, they have none, and they are, as I have said, empty 
A hundred junks and a thousand lives have been already lost, we were told. The 
average cost of crossing the rapid may be put at one to two per cent, on the value 
of the cargo. About five hundred junks were lying at the rapid when we passed, 
the cargo on which may be roughly valued at £800,000. When the immeme 
exchange of products between the lower Yang-tse provinces on the east, and 
Szu-chuan and North Yunnan on the west, is remembered, and that there is no 
other route practicable, the seriousness of this rapid can scarcely be exaggerated. 

As there was no rapid here before the landslip, there can be no great dift'erence 
in level * between the river above and below the obstruction, the removal of which 
would, one imagines, present no great difficulty to a foreign engineer ; yet, far from 
taking any steps to get the obstruction removed, the local government, with the 
help of subscriptions from merchants in Wan Hsiea and Ch’ung-king interested in 
the river traffic, is constructing roads on both banks for the piortage of goods, as if 
the rapid were to remain a permanent bar to navigation. 

I am afraid you will be weary of this letter, particularly of the details in regard 
to the landslips, but to us on the spot these details were intensely interesting; we 
could not but feel that we were face to face with one of those great forces that f ar e 
laid down the surface of the Earth, and that such a chance of studying its action 
fell to the lot of few. And I must ask your indulgence for the deficiencies of this 
letter ; it was written in a Chinese junk without the help of a library. I must ask 
the same indulgence for the map. The photographs, taken by Messrs. Neville, 
Bell, and Hanbury, who bad to work under even greater disadvantages, have un- 
fortunately not turned out well, for a worse place for photography and map-drawing 
could scarcely be found. 


^ * This I believe to be the rase at most, if not all, the rapids between I’cliang and 
Oil ung-king. They only exist because the channel is contracted, usually by a boulder 
bed brought down by a torrent from the mountains, and not because of a great difference 
in level. They resemble mill-races rather lhan rapids. 
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THE POPULATION OF RUSSIA. 

By P. KROPOTKIN. 

The figures relative to the population of Ru.ssia which were obtained at the recent 
census lead to several important geographical conclusions, some of which have 
been indicated by P. P. Semenoff in the report on the census which he read before 
the Russian Geographical Society on May 19,* while some others will be indicated 
in this paper. 

Prom the items which were given in the June issue of the OeograpMcal 
Journal, it was seen that the pojjulation of European Russia proper has attained 
this year 94,188,750 inhabitants, while the population of all the non-Russian 
provinces of the empire is 35,022,303, of which 21 millions are in Finland, nearly 
0?, millions in Poland, 9j' millions in Caucasia, nearlv 31 millions in the Kirghiz 
steppes, 4^ millions in Turkistan and the Transcaspian territory, and 5f millions 
in Siberia. 

At present the chief interest attaches to the di.stributiiin of the 04 millions 
of which the population of European Russia is composed, the last census giving 
most valuable data as regards its density in different jiarts of the territory, as well 
as the changes which took place in its geographical distribution within the last 
fifty years. In order to render these data more comprehensive, I have compiled the 
following table, in which the fifty provinces of European Russia are arranged into 
a number of natural groups, and the increase of population since the year 1851 is 
given for each group separately. I have also calculated the denait}' of the population 
per square mile for each province separately, and 1 reproduce from the official 
census reports the relative proportions of males and females for each province of 
European Ru.^'ia and fu- tiie other main divisions of the empire. 


Table A. 



lV»pulaliori. 

Inert as9 

Density 
in 1^97. 

Number 
of women 

rroviiiLts. 

1^97. 

)>5I. 

in 4t> 
yeai>. 

Inbab, 
per St), 
mile. 

per each 
luo men. 
1897. 

Arkhangelsk 

, , . 847/)t)0 

231,004 

_ 

0-2 

111-0 

Olonets 

... 800,647 

203,409 

— 

1-2 

1109 

Vologda 

... 1,800,81 3 

864,208 

— 

1-4 

108 0 

Nnrthern provinces 

•2,079,5-20 

1,301,74] 

53 

— 

— 

Perm 

3.002,3.5.7 

1,741.740 



i»’7 

107-0 

Vyatka 

3,082,015 

1,818.7.52 


8-2 

109-2 

Northern T>als ... 

6,08.5,270 

3,500, t9.S 

71 

— 

— 

Nn\gurul 

], 392,931 

831,037 



1-7 

107-1 

P.-nkOV 

1,130,580 

t o7.‘JS3 

— 

10 9 

loo-o 

St. Petersburg 

2,101,511 

500.409 

— 

19-5 

87-4 

Lake di.'trict 

4,034,022 

2,114,729 

119 

— 

— 

Livonia 

1,300,401 

82 1 ,4.57 


11 8 

100-3 

Esthonia 

413,724 

3S3.MM» 



8*7 

10. >'3 

LourLind 

072,.539 

533,-70 

— 

10 2 

105'8 

Baltic |)ro\ iiiccs ... 

2.:j':0,0t’4 

1 ,''.50..527 

51 

— 

— 


It W.is publui.cd in tlie Rus-ian Ofilciul Meskngtr, Nos. lOP, 107, and 108. 



THE POPULATION OF RUSSIA. 


197 



Population. 

IncreaEe 

Density 
in 1897. 
lonab. 

Numbfr 
of women 
per each 

n 



per cent. 



1 


1897. 

' 1851. 

year?. 

per sq. 
mile. 

100 men. 
1897. 

Vilna 

1,591,912 

787,609 


]5'7 

100-4 

Grodno 

1,615,815 

795.604 



17-3 

95-5 

Kovno 

1,549,972 

875,196 

__ 

16-0 

103-5 

Lithuanian provinces ... 

4,757,699 

2,458.509 

94 

— 

— 

Vitebsk 

1,502,895 

742,811 



14 2 

100-6 

Minsk 

2,156,343 

935,345 



9-7 

100-0 

Mogliilev ... 

1,707,613 

837,537 

— 

14'6 

101-7 

White Russia 

5, 366,851 

2,515,693 

lt)5 

— 

— 

Smolensk 

1,550,973 

1,069,650 



11-3 

109-0 

Kaluga 

1,178,835 

941,402 

— 

15-8 

116-2 

Western Central 

2,729,808 

2,011,052 

35 

— 

— 

Tver 

1,812,.559 

1,359,920 


11-0 

119-4 

Yaroslav 

1,073,593 

943,426 



12-.5 

133-0 

Kostroma 

1,128,893 

1,020,628 



7-0 

117-1 

Moscow 

2,433.356 

1,348,041 



30-1 

83-2 

Vladimir 

1,570.730 

1,168,303 



134 

114-2 

Nijni-Novgorod 

1,603 034 

1,126,493 

— 

13 0 

110-7 

Moscow industrial region 

10,922,165 

6,966,81 1 

57 

— 

— 

Tula 

1,431,322 

1,092,473 



19-li 

111-4 

Orel 

2.054,609 

1,406,571 



18-1 

105-1 

Kursk 

2,394,893 

1,665,215 



21-3 

101-7 

Eynzan 

1,827,.537 

1,308,472 



18-0 

111-2 

Tambov 

2,715,265 

1,666,505 



16-9 

104-4 

Penza 

1,483,948 

1,058,444 

— 

15-8 

1U;V8 

Norihern black-earthi 

11.907,574 

8,197,680 

45 



region J 




Kazan 

2,199.07.5 

1,347,352 

_ 

14-2 

103-1 

Simbirsk 

1 ,650.458 

1,024,286 



12-7 

106-7 

Saratov 

2,419,756 

1,444,496 

— 

11 8 

103-5 

Middle-Volga provinces 

6,160.289 

3,816,134 

61 

— 

— 

Podolia 

3,031.040 

1,-577,966 


30-0 

82-1 

t olliynia 

2,999,346 

1,469,442 




98-2 

Kiefl' 

3,564,-133 

I,Go0.833 

~ 

28-8 

7*J'G 

South-western provinces 

9,594.819 

4.684,247 

105 

_ 

— 

Vornuej ... ... ... 

2.547,320 

1,629,741 


16-0 

101-0 

Poitava 

2,704, 7.")(* 

1.668,694 



24T 

101-4 

Chernigov ... 

2,322,007 

1,374,746 


18-2 

103-6 

Kliiirk'iv 

2,510,378 



18-0 

98-1 

Ekatermoslav 

2,112,651 

788,170 

— 

13-8 

94-1 

Little Rustia 

12,287,112 

6,827,548 

80 

— 

— 

BeS'iiiMbiu ... 

1,936.403 

874.044 


18 0 

94-8 

Klier.'un 

2,728,508 

889,205 



16-(i 

95-3 

riiuihla 

1 ,443,835 

608,832 

— 

9-!t 

89-8 

Don ... 

2,575,818 

907,948 

— 

6'5 

98-1 

Southern provinces 

8,684.564 

3 280,049 

165 


— 
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Population. 

Increase 

Density 
in 1897’. ' 

Number 
of worn*-!! 

Provinces. 

— 



in 46 

Inhab. 

per each 




years. 

mile. 

1397. 

Astrakhan ... 

1,002,316 

386,763 



1-7 

95-5 

Samara 

2,761,851 

1,S20,108 

— 

7*2 

102-1 

Ufa 

2,219,838 

956,417 

i — 

7*4 

99-6 

Orenburg 

1,608,388 

689,269 


3*5 

100-3 

South-eastern proiiuces 

7,592,393 


126 

— 

— 

Total, European Russia 

91,188,750 

52,797,685 

78 

8-0 

102-8 

Poland 

9,H2,.590 

1,852,055 

95 

30-6 

98-6 

Finland 

2,527,801 

1,636,915 

55 

3-2 

102-2 

Caucasia 

0,723,553 

1,436.152 

— 

9-3 

89-5 

Siberia and Sakhalin 

5,731,732 

2,137,181 

135 

1-8 

93-7 

Steppe region 

3,115,171 

1,221,651 

180 

0-6 

89-1 

Turkistan and Transcaspian 

1,175,101 

— 

— 

2*5 

83-0 

Enssiaus in Bokhara and 
Khiva 

6,112 

— 

— 

— 

99-9 

Russian Empire 

129,211,113 

67,380,645 

92 

2-5 

100-0 


A few remarks must be nla^le concernins; the value of these figures. The earlier 
censuses of Russia were not censuses at all, in the seu.se that now attaches to the 
term. They were mere enumerations of tlic “tax-paying” peasant and small 
artisan population, which enumerations — as P. P. Semenoff remarked in his report 
— “ supplied almost no data for science, were of little v.alue for the administration, 
and were hateful to the population.” Still, the data which were collected in thi.s 
way in 18.51 were supplemented from various sources, and worked out in a more 
or less scientific way. by Koeppen ; they may thus be taken as appnjximately 
reliable, in preference to the figures of a later enumeration which was made in 1858. 
They are given in the second column of the above table. As to the figures obtained 
during this ycar’.s census, tliey may he considered as quite reliable, within certain 
re.asonahle limits of possible error. To take that census, an army of 150,000 
enumerators was set to work for three months — a great proportion of them being 
vulunteens (more than a thousand students of the Universit}- and the High 
Schools took part in the census at St. Petersburg;. The lists were made for each 
family separately, and they contain the name, the sex, the age, the mother-tongue, 
and the profession of each individual. Such lists will evidently make it possible to 
determine the number of persons of each age in the population, and to compile at 
last a reliable ethnographical map of the Russian Empire. 

In the mean time, we can already see that considerable changes took place in 
the geographical distribution of the population ot European Russia within the 
last lorty-six years. Fro o the thir.i column of tlie above table A, it is evident 
that the increase of population has varied very raucli in different provinces. In 
some of them, {Mossessed id a meagre clayey and sandy soil, the increase was as low 
as 35 per cent, in lortj’-six yearsi, while in the provinces on the Black sea the 
averige increase was 105 per cent., anil even rose to 207 per cent, in Kherson. 
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True that the figures of the last census do not represent the permanent, but only 
the winter population. In Kussia hundreds of thousands of peasants leave their 
abodes every winter, and wander south and north, towards the large towns, or 
to the fertile prairies, in search of work.* This sort of temporary migration 
is also very well illustrated by the extraordinarily high proportion of women in 
the population of certain provinces, which is seen in the census figures (table A). 
Thus, in Kaluga, which I know personally, the very high percentage of women 
(116 rvomen for each 100 men) depends entirely upon the fact that a considerable 
proportion of the male population go in winter to South Eussia in search of work 
as carpenters ; they go chiefly to Kherson, where we find, indeed, the reverse pro- 
portion of only 95 women for each 100 men. In Tver, the similarly high proportion 
of women (117 women for each 100 men) is due to the men going in great numbers 
to St. Petersburg, to work in the textile factories during the winter months. In 
both these cases, and in fact in all others, the disproportion between the male and 
the female elements of the population would not have been so great if the census 
had been taken in summer, when the Kaluga and Tver people return home in order 
to work in their fields ; but the same disproportion would then appear in other 
provinces, from which a considerable number of men migrate southwards, to work 
at haymaking in the southern prairies. However, even if these temporary causes 
were eliminated, very considerable differences in the rate of increase of the popula- 
tion would be none the less quite apparent. 

The fact is — and this fact has an imnnense importance for the general develop- 
ment of Eussia, its history, and its further progress — that the centre of gravity of 
the population of European Eussia has been shifted within the last fifty years south- 
wards, towards the shores of the Black sea. A hundred, and even fifty, years ago 
the chief bulk of the population of European Eussia was in Central Eussia, round 
Moscow; there being at the same time another centre of dense and numerous 
population round, or rather south-west of, Kiefi’. Now the main centre of dense 
population has been shifted southwards ; and, while in Central Eussia the popula- 
tion has been increasing more slowly than on the average in European Eussia, in 
the southern parts of the territory thd population was doubled and nearly trebled. 
Eussia may be said to move southwards to the Black sea. In South Eussia, 
especially since a prodigious development of agricultural home-made machinery 
took place,! and since culture on a large scale was introducel in the fertile “ black 
earth” prairies, we find the densest agricultural population. There we find also 
the greatest number of populous towns, all of recent growth. If we take the 
towns having more than 75,000 inhabitants, we find that, with the exception of 
St. Petersburg and Eiga, they are all situated to the south of Moscow, and that 
quite a number of large towns, which were quite insignificant spots fifty years ago, 
have grown up, either in the south of Kieff, nearer to the Black sea, or in the 
south-east on the lower Volga. Such are Kharkov (170,662 inhabitants), Saratov 
(133,116), Ekateiinoslav fl21,216), Eostov-oii-Don (nearly 150,000), Astrakhan 
(113,075), Baku in Caucasia (112,253), Kishineff (108,506), Nikolaeff (92,060), 
and Samara i^01,659) ; to say nothing of a number of southern towns like Elisabeth- 
grad, Kremenchug, Tsaritsyn, Berdicheff, Novocherkask, and Taganrog, which all 
have populations of more than 50,000. They have all grown up recently in 

* The proportions of this migration may be judged from the figures which I 
gave in the descriptions of separate Russian provinces (K to Z) in the Encyclopse la 
Britannica.’ „ 

t See the British Consular Reports in connection with the Nijni-Novgoro 
Exhibitiuj. 
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South Russia, on or in the vicinity of the Black sea, and they are centres of either 
a considerable trade or of some important branch of industry. Besides, a very 
great number of populous villages in that region have rapidly become important 
small towns. 

It may thus be said that the Baltic sea loses more and more of its importance 
for Russia, while the Black sea, and also the Caspian, acquire more and more 
importance in proportion. This is the fundamental fact which is brought into 
prominence by the last census. 

Its geographical bearing is extremely interesting. The structure of lire surface 
of European Russia may best be represented by stating that a broad plateau, deeply 
ravined by river valleys, crosses the territory from the south-west to the north- 
east ; that is, from the Carpathians to the middle Urals. It slopes on the north- 
west towards the lake district and the double valley of the Sukhona and Vychegda 
(the two rivers which flow to meet each other and form, after their couflueuce, 
the Northern Dvina); and in the south it slopes towards the Black sea, the Sea of 
Azov, and the depression on the northern coast of the Caspian sea. Several separate 
depressions, which formerly were elongated gulfs of the Caspian sea and, later on, 
great lacustrine basins, are sunk into the plateau (the chief of them being that of 
Nijni Novgorod). This leading orographical feature of European Russia, which 
formerly was well understood by geographers, has unhappily been obliterated on 
recent hypsometrical maps, which, like all hyp^sometrical maps that are drawm with 
an insufficient number of coutour-line.s, have the drawback of obliterating the less 
pronounced yet important orographical features of a plateau-shaped territory. 
Nevertheless, all the physical and economical features of European Russia may be 
indicated on a map, in striking conformity with this leading feature of Russia’s 
orography. The maps of distribution of various soils, of agriculture, of productivity 
of crops, of imported and expoited corn, of agricultural well-being, of climate, and 
— we now see — of density and increase of population, can all be shown to be 
dependent upon the just-mentioned leading orographical feature. When we consider 
the figures of the last census from the geographer’s point of view, we may interpret 
them as follows : — Formerly the Great Russians occupied the northern slope of the 
above-mentioned plateau, but gradually, since the seventeenth century, they began 
to spread along Us northern edge. Ne.xt they spread on its surface ; and since the 
end of the last century, when Turkish rule was abolished on the Black sea, they 
spread down the southern slope ot the plateau, to the shores of the Black sea, the 
Sea of Azov, and the Caspian. At the present time as much as two-thirds of the 
whole population of European Russia is concentrated in the “ black-earth ” region, 
which covers less than two-fifths of the aggregate territory. 

The table A fully illustrates this conclusion. We see, iii fact, that tlie greatest 
increase of population took place in the southern “black-earth” and stepjie-like 
parts of the plateau — the group of south-western provinces and Little liu.-sia — 
and on its southern slope, in the provinces of Bessaraln.i, Kherson, Taurhia, Don, and 
Astrakhan, where the increase of population was more than twice as high as the 
average increase for European Russia altogetlier. 

Instituting a more detailed examination, and paitly following 1’. P. Semeuofl’s 
address, we find that (leaving aside the two capitaD, Moscow and St. Petersburg) 
the densest population is in the south-western provinces of Podolia, Vulhviiia, and 
Kieff; in Little Russia (VoroneJ, Poltava, Ciiernigov, Kharkov); as well as in the 
group of the “northern bhack-e.irth region’’ (Kui.sk. Tula, Orel, Ryazan, and 
Tambov). In some parts of the last-named region, the agricultural population is 
altogether .so dense that a considerable emigratiou to Siberia has taken place recently 
from the five last-named provinces. Consequently, the rate of increase of popula- 
tion was only 45 per cent, in forty-six ye.ais lu these five governments. 
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In the Black sea provinces (Bessarabia, Kherson, Don, and Crimea) the increase 
ranges from 120 to 207 per cent., this last formidable increase having taken place 
in Kherson, where the population, attracted as it was by a very fertile, mostly 
unoccupied soil, by mining, and by the large city of Odessa, has more than trebled. 
The same is true of the south-eastern provinces on the lower Volga and in the 
Southern Urals, i.e. Samara, Ufa, Orenburg, and Astrakhan, where the increase 
was from 109 to 160 per cent., large towns also growing up in the mean time. 

A strikingly small increase is found, on the other side, in the manufacturing 
region round Moscow, which contains nearly two-thirds of all the great industries of 
European Russia. In that region, notwithstanding the rapid growth of the capital 
itself, which now has nearly a million inhabitants, the increase was only 57 per 
cent., that is, much below the average increase for all European Russia.* As to 
the partly manufacturing provinces of Kaluga and Smolensk, which are possessed 
of but a very meagre soil, the increase of their population was still smaller 
(respectively 43 and 25 per cent.). Two other regions of very low rate of increase 
are found also in the lake district (Novgorod and Pskov) and in North-Eastern 
Russia, where the increase was only from 40 to 58 per cent, in forty-six years, 
notwithstanding the scarcity of population. As to the capital, St. Petersburg, its 
population has trebled within the same period, and now exceeds IJ; million. 

A notable feature is the rapid increase of population in the three Lithuanian 
provinces and the three provinces of White Russia. In only one of them, Kovno, 
the population has not doubled since 1851, while in the others the increase was 
from 100 to 137 per cent. The rapid multiplication of the Jews, and their better 
enumeration (“they have admirably well supplied all data for this census,” M. 
Semenoff remarks), and especially the advantageous conditions under which the 
serfs were emancipated in the Lithuanian provinces (the Polish landlords were com- 
pelled, after the unsuccessful insurrection of 1863, to grant larger allotments and 
to receive smaller redemption for the liberation of their serfs than the Russian land- 
lords in European Russia proper), fully explain, in Semeneff’s opinion, that rapid 
increase. 

As to Poland, which is the most densely peopled part of the empire, its population 
has nearly doubled since 1851 (increase 94 per cent.), and, what is still more 
remarkable, this high rate of increase was maintained within the last twelve years as 
well, while in several other parts of Russia the increase which took place in previous 
decades slackened recently, A good climate, a fertile soil, and an absence of 
droughts, which are so painfully felt in South-Eastern Russia, the specially 
favourable conditions under which the ex-serfs were liberated, the rational culture 
which spreads amongst the peasants as well, the rapid growth of industry, and 
partly also the German agricultural immigration, which was favoured by the 
German Government, explain this rapid increase. 

As to Caucasia, its population has grown from 4,436,152 inhabitants in 1851 
to 9,724,000 ; but this is not due to annex.ations — only 447,000 inhabitants 
having been annexed in 1878.t It is due partly to better methods of enumera- 
tion, but especially to the rapid colonization of Northern Caucasia by the Russians, 
as also, undoubtedly, to a local increase of population in Transcaucasia, where 
agriculture attains a high degree of perfection (in Tifiis and Kutais), while 
Baku has become a great industrial centre owing to its naphtha wells. The two 

* The high percentage of women in that region shows that u considerable number 
of men must be absent iir winter-time ; but all allowance beitig made tor that cause, the 
increase would still be very small. 

t Against which might be set the loss by the depopulation of Abkhasia, now shown 
as nninhabited in the ollicial maps.— Ed. G.J. 
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provinces of North Caucasia — Terek and Kuban — have now become, partly in con- 
sequence of immigration, and partly in consequence of natural increase (number of 
births as high as 55 in the thousand), important centres of Russian population — -a 
very considerable number of small Cossack villages having lately become towns 
with 10,000 to 20,000 inhabitants. 

As to Siberia and the Kirghiz steppes, they are being rapidly colonized by 
Russian emigrants. The province of Tobolsk is now thoroughly Russian, and it 
appears that even in the provinces of the Amur, Maritime, and Sakhalin there is 
already no less than 350,000 inhabitants, almost entirely Russians. 

A question of great interest arises in connection with the last census, namely, 
what are the respective numbers of the different nationalities of which the 
Russian empire is composed ? The lists of the census will undoubtedly give a 
complete answer to this important geographical question. It will take, however, 
much time to work out these data of the census, and in the mean time I have 
attempted to roughly compute what may be the number of Russians in that 
heterogeneous empire. For that purpose, I have availed myself of the percentages 
of diS'erent nationalities in Russia which were published some twenty years ago 
by Rittich.* 

Taking lUttioh’s percentage figures and the data of the last census, the following 
table, which of course represents but a rough estimate, could be computed for 
European Russia ; — 

Table B. 


(iroupj ut provinces. 

Population. 

•ireat Russians. 

XattleKussiaos. 

Northern and Baltic provinces 

(1,572,000 

3,000.000 


Lithuania. White Russia, andl 
South-West Russia ) 

10.710,000 

200,000 
(6,800,000 
White Russians) 

8,810,000 

Little Russia and Dan . . 

12,7.'>0,00o 

4,000,000 

8,400,000 

Central Russia 

2S,0t<2,0O0 

20.100,000 

1,000,000 

Volga provinces 

0,023,000 

6,100,000 

3,800,000 

North-East Russia 

0,913,000 

7.400.000 

100.000 

Snuthern jirovinces 

3,222,000 

1,300,000 

4,300,000 

Eurojiean Russia 

04,081.000 

49.700,000 

(7,000,000 

20.400,000 



White Russians) 



It may thus be said that there are in E iropean Russia about 83,000,000 
Russians out uf 'J4,i.i0O,O0it inhabitants, i.e. nearly oU,000,0U0 Creat Russians 
over 2b,WiJ,0uu Little Ru-ssiaes, and about 7,i)O0,ou0 White Russians (Byelorusses)! 
There are, moreover, more than ,3,0o0,00(i Russians (Great and Little Russians) in 
Caucasia (chiefly in Cis-Caucasia), over 1,000,000 Russians in the Kirghiz steppes 
territory, and over .■j,uo0,l«jr) Russians in Siberia, as against less than 750,000 
natives, ihe Russians thus nr.rke a little over two-thirds of the total population 
of the empire, and they are settled in three compact bodies— in Russia proper, in 
Northern Caucasia, and in Siberia. 

* ■riemeiinoi Sostav Kontiugeatov Russkoi Arniii.’ by A. E. F. Rittich. St. 
Pe^e^&Lllr^^ 1875. 
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By Captain H. H. P. DEASY. 

This barometer, which was first used by Dr. J. Norman Collie, f.e.s.. Professor 
of Chemistry, Pharmaceutical Society of Great Britain, consists of two glass ends 
of the same diameter, 0‘4 of an inch, joined together by specially made rubber 
tubing of very small bore, capable of withstanding a long-maintained vacuum. 
The upper end is about 2’5 inches long, and contains an air-trap, into which all 
the air that may accidentally enter the barometer, either through the tap leaking, 
through the rubber tubing, or through either of the joints, must find its way. 
The lower or reservoir end is about 4‘5 inches long, and has an 
air-tight tap about an inch below the broad part. These ends ^ 

are forced into the rubber tubing, and, as an additional pre- 
caution against leakage, copper wire is bound round the joints. 

The scale is cut on an aluminium bar, along which two carriages, 
to which the barometer is attached, move up and down, and 
they can be clamped to the bar at any place {vide diagrams). 

By means of the verniers attached to the carriages, which are 
divided to 0'002 of an inch, it is very easy to estimate the 
height of the mercury to O'OOl of an inch. 

To use the barometer, the carriages are put on the scale bar ; 
the lower one is clamped at the bottom of the bar, and the 
upper one some inches higher up; the barometer is attached to 
the carriages by clamps which fit over the joints; the rubber 
cap is removed from the reservoir end, the tap opened, the 
verniers put in the middle of their runs, and the upper carriage 
moved up the bar until there is a vacuum. By means of the 
screws on the right of the mercury, the verniers are moved up 
or down until the top of the mercury at each end is in line 
with the edges of the rings attached to the verniers, and whicli 
fit round the glass ends. The rubber cap on the reservoir end 
is merely to prevent the small quantity of mercury, wliich 
should be left above the tap when it is closed, from being shaken 
out when travelling. 

To pack up the barometer, lower the upper carriage very 
slowly until the mercury has touched the top of the glass ; 
then detach the barometer from this carriage, and either let 
the upper end hang vertically below the reservoir, or detach work- 

the reservoir end from its carriage and raise it till the barometer position. 
hangs vertically. By this means the barometer is completely 
filled with mercury, and then the tap must be closed. The reason for diing this is 
to render it quite impossible for air to enter the barometer when it is not in use, as 
when thus filled and packed away the mercury' is endeavouring to get out of the 
barometer. This is easily proved by' carrying out the above directions, laying the 
barometer down on the ground or table, etc., raising the reservoir end, ani opening 
the tap, when the mercury will at once rise in the reservoir. The barometer, with 
a thick sott cap at each end, is packed in a rectangular box about 11,; x 91 x 3^ 
inches, coiled round a partition containing the carriages, a small bottle of mercury, 
a small exhaust-pump, and a very small tin of composition to apply to the tap if 
required. A short length ot tubing is put at the bottom of the box, and is required 
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to connect the pump to the barometer in case of air getting in, but the pump is 
seldom required. The total weight of this box and barometer, etc., is about 74 lbs. 
The scale-bar and travelling-case weigh about 64 lbs. Casella, who is the sole 
maker, is now making a lighter scale-bar and lighter carriages, so the total weight 
of the new instruments complete will be reduced. 

If the instrument is packed as I described — in a well-padded box — it is quite 
unnecessary to take any further care with it when travelling. Should a traveller 
wish to carry a spare barometer, it can be carried in a well-padded box about 
8^ inches square by inches deep, weighing, when full, about 3j lbs. 

It was in a box of this description that I carried the barometer, which was 
exhibited before the Iloyal Society on May 19, 1897, on my recent journey into 
Western Tibet, of which country about 24,000 square miles were surveyed by 
me and the sub-surveyor, who was detailed by the Survey of India to accompany 
me. This particular instrument was used about two hundred and eighty times, 
and required to be pumped only twice. It was carried — chiefly on mule-back — over 
thirty-three passes, varying in height from 11,500 to over 19,200 feet, and 
was sent from Umballa to Bombay as an ordinary parcel, and thence shipped 
as ordinary cargo to London, where it arrived quite safely. 

This instrument withstood a very severe test, to which it was accidentally sub- 
mitted in India. It slipped otf the seat of the carriage in which I was driving, and 
fell on to the metalled road. Although the best pace of hired animals in India 
is not very rapid, it was on this occasion quite sufBcient to prove that this barometer, 
packed as described, can safely undergo a considerable amount of very rough usage. 
I would like to allude to the alleged drawbacks to this barometer, and to reply 
to them. 

First, it takes a long time to set it up and take readings. I admit that 
the directions are somewhat lengthy, but it does not take long to carry them out- - 
only about ten minutes to unpack, set up, read, and repack. 

Second, it may require pumping often. I used one about 280 times, and 
it required pumping only twice, and the older the instrument the less likely is 
it to require pumping. Leakage would, of course, occur more easily when high 
pressures were being measured. 

Third, it is hard to exhaust from it any air that may accidentally get in, 
and, besides, it takes a long time. This operation is not difficult, and, tvith a 
proper pump, should not take half an hour to perform. 

Fourth, the presence of air in the instrument causes false readings. I 
compared the readings of my barometer, with air in the air-trap, with those of 
two standards, and all three readings were identical. As long as air does not 
go beyond the air-trap, the readings are not aliected thereby. 

Fifth, one critic — a very competent one — considered the handle of the tap, 
the neck joining it to the tap, very fragile. This is the strongest kind of handle, 
and the quality of glass used is exceedingly tough, so that there need not be 
any fear of the handle being wrenched ofl’. Spare taps may be carried and easily 
fitted in place of a broken one. 

Sixth, an errcr of reading would occur, owing to the meniscus of the mercury 
in the narrow top and bottom cisterns. This would not be the case, for the read- 
ing in the upper part of the barometer would be too high by exactly the same 
amount as that in the bottom part, and the two errors would counterbalance one 
another. 

Seventh, there is no attached thermometer. Not required for all ordinary 
purposes, as, by exposing the instrument thoroughly for a few minutes, it will then 
have the same temperature as the surrounding air, which is easily ascertained 
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by suspending a thermometer from the clamp-screw of the upper carriage, or from 
any other place close to the instrument. 

Eighth, the rubber tubing becomes stiff in cold weather, and will not last long. 
The tubing of the barometer which I used in Tibet was perfectly pliable at a tem- 
perature of + 0° Fahr., and did not show any tendency to becoming stiff. Time 
alone will prove for how long this tubing, which is made of the very best materials, 
will last ; but I should think it will remain perfectly good for several years, and it 
can easily be replaced without returning it to the maker. 

ITinth, the mercury soon becomes dirty and discolours the glass. Yes ; but 
only in the reservoir end, which is open to the air, and it is easily cleaned with a 
piece of cotton-wool attached to a wire or stick. 

Tenth, if, by any means, a large quantity of air got into the instrument, it 
might easily get above the air-trap and render the barometer useless until the 
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WITH BAllOHETER .ATTACHED. RESLKVOII! E.\D OF EAKOMETEi; .ATT.ACIIED. 

mercury was re-boiled. Quite recently, while testing a piece of new tubing which 
was thought to be defective, the barometer was set up and left open, with about 
half an inch of vacuum, during the night. On examining it next morning, the 
upper part was found full of mercury, the air-trap was full of air, and there was a 
considerable amount of air in the tubing as well. 

Having referred to the alleged drawbacks, I think it will not be out of pl-ice for 
me to mention that this kind of barometer requires no special care w hen packed as 
described by me ; is capable of withstanding a considerable amount of rough usage, 
exposure to great changes in temperature, without being opened; is very easilj’ and 
rapidly set up and read ; the error, if any, is constant, and it will last tor several 
years without requiring new tubing. A spare barometer of t'.iis pattern, which 
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reached me when I was on my way to Tibet, having proved defective owing to a 
faulty tap, I filled it in a temperature of about +25° Fahr., at Eimdi, near Chang- 
chenmo, in Ladak, and sent it by coolie over two passes about 18, COO feet high to 
Leh, and thence by parcels post to London, over three passes varying in height 
from 11,500 to 13,000 feet, and through India in the month of June, when it is 
reasonable to suppose that it was subjected to a temperature of about 100' Fahr., 
probably higher. This instrument, which in all probability experienced a change 
of temperature of about 75° Fahr., reached Dr. Norman Collie in London quite 
safely. 


NOTE BY DR. J. NORMAN COLLIE, F.R.S., ETC. 

The barometer mentioned above by Captain H. II. P. Deasy ought to be of 
considerable use as a field instrument, chiefly on account of the ease with which 
it can be packed and carried about without fear of damage. The ordinary 
mercurial barometer is an unwieldy instrument to use, and must be constantly 
looked after during transport; in this new form of mercurial barometer, the stem 
being flexible obviates most of the objections which can be urged against the 
ordinary form of barometer. 

During a mountaineering expedition to the Himalayas in the summer of 1895, 
I first used one of tliese flexible-stem barometers. The instrument was packed in 
a quarter-pound tobacco-tin, and usually carried in the pocket of my coat ; for a 
scale a pocket steel measure w.as used, and my ice-.axe, and two indiarubber rings 
to clamp the barometer on to the axe, served as a support for the instrument. Of 
course the readings were only approximately accurate to within, perhaps, a tenth 
of an inch, and do not for one moment compare with those obtained by the 
perfected instrument used by Captain Deasy. The instrument, however, has 
lasted well. Since 1805 it has been lying about in a cupboard, but it is still in 
a perfectly usable condition, and I shall take it with me on an expedition this 
summer to the Selkirks, in Western Canada. 

Appended is a table of comparisons of two patent portable barometers with 
two standard barometers. 

HeIC.IIT IX Mil I.IMETRES. 

lUromi'ter-i. 1 II 111. IV 

■Tune 11, 1897 7117 U ... 7I17'4 ... 7tJ7'3 ... 7li7'4 

June 12, 1897 7i;7'5 ... 7iw'4 ... 7lj7'2 ... 7ti7'4 

I. Barometer at University College tclieiuical Idbonitory). 

II. Barometir at I’hainiaceutical Society fchenjicid laboratorvp 

III. Barometer used during trip to Tibet, ISUti. 

IV. Barometer used in Himalayas i Kaslimir), IS'.i.l. 

Note. — There was a minute bubble of air in Barometer III. Barometers 11. Ilf, 
and IV., were all read in the same room, which was about 30 feet higher than the 
room at University College in wliicb Barometer I. was read. 


THE SOCIETY’S ADDRESS TO THE QUEEN. 

We give in this month’s number of the Journal a reduced facsimile of 
the Address presented to the Queen, on the occasion of the completion 
of the sixtieth year of Her Majesty’s reign. Necessarily the colour 
embellishments are omitted. 
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ETIEOPE. 

National Photographic Record Association— Sir J. Benjamin «tone, m.p., 
who has greatly interested himself in the systematic collection of photographs 
illustrating the history of different parts of the country, convened a meeting on 
July 8 to consider the further development of the idea. To this meeting he invited, 
amongst others, representatives of the Royal Society, the Eoyal Geographical 
Society (Major Darwin and Dr. Mill), the Society of Antiquaiies, the Royal 
Archaeological Institute, the Royal Institute of British Architects, the Royal 
Photographic Society, the British Museum, and the South Kensington iluseum. 
Sir Benjamin Stone presided, and spoke of the important aid to historical description 
which the modern permanent photographic processes had rendered available. It 
was now possible to secure photographs which were as durable as the paper on 
which they were printed, and the British Museum authorities had undertaken to 
accommodate a collection forming a National Record as soon as it was brought 
together. The chairman had presented one hundred pictures of Westminster 
Abbey and the Houses of Parliament, which he had taken himself, to form a 
nucleus. During a short discussion, the importance of making the proposed record 
applicable to the whole United Kingdom, and of making it include illustrations 
of the common dwellings of the people as well as public buildings and objects 
of archaeological interest, was insisted on. A resolution was put and carried that 
an association should be founded for the purpose of carrying out the proposed plan 
under the name of the National Photographic Record Association, and a small 
committee was nominated to carry out the organization of the association. The 
names proposed were the Earl of Crawford, f.r.s.. Sir E. Maunde Thompson, Sir 
Benjamin Stone, m.p.. Prof. Meldola, f.e.s.. Captain Abney, f.r.s., Dr. H. R. Mill, 
Mr. Alezander Graham, Mr. St. John Hope, Mr. Philip Norman, Mr. W. W. 
Watts, Mr. C. E. Fagan, Mr. Lawrence, and Mr. Robinson, while Mr. Soamell, 
Hod. Secretary of the Royal Photographic Society, agreed for the present to act as 
secretary. The exact scope of the work of the new association has not yet been 
defined ; but there is no doubt that it will be to a very large extent geographical 
in its character, and will help towards the more complete description of the 
British Islands. 

Regel’s Geography of Thuringia.* — The region of the Thuringian states in 
Middle Germany, with which Prof. Kegel’s voluminous book deals, is very small, 
but it possesses a distinct individuality physically, ethnologically, and historically. 
It stretches from the southern slope of the Hartz plateau to the crest of the Thiirin- 
gerwald on the north and south, and from the Eichsfeld on the west to the Saale 
plateau on the east. With the conclusions arrived at from the elaborate discussion 
it would be impracticable to deal here, but it is interesting to note what a German 
Professor of Geography considers to be the subject-matter for a geographical handbook, 
and the order in which he presents his selected facts. The whole is divided into 
three parts — the Land, Biogeography, and Eullurgeograjihie, which may be taken as 
equivalent to commercial geography. The first part deals with the historical and 
actual boundaries of the region, the general configuration and river-systems, at great 
length with the geologic.al structure and history, and more briefly with the climate. 
The second part forms two great divisions — the first dealing very exhaustively with 

* ‘ Thuringeu : Ein geographisebes Handbuch.’ Von Dr. Fritz Eegel. 3 vols, 
Jena : Gustav Fischer. l892-9t:. 



208 


THE MONTHLY RECORD. 


the distribution of plants and animals, including long lists of species ; the second 
treating of the inhabitants. The portion dealing with the people occupies one 
quarter of the whole work, and includes a discussion of the prehistoric inhabitants, 
an account of the people inhabiting the country throughout historical time (prac- 
tically an epitome of the history of Thuringia), an anthropological study of the 
existing inhabitants, and discussions on the local dialects, folk-lore, costume, and 
dwellings. The third great division treats of the utilization of the land in agri- 
culture, cattle-rearing, forestry, fishing, and mining, the industries (treated in much 
detail), trade, the distribution of the people, and, more briefly, the religious, in- 
tellectual, and political conditions. The whole work is minutely classified, and 
the divisions numbered. A valuable subject-index, with about twenty thousand 
references, concludes the whole. Each section is headed with a list of the literature 
of the subject, and nothing more elaborate and exhaustive could well be imagined. 
We miss, however, a general summary, which might combine and generalize the 
bewildering profusion of facts and figures. The illustrations have sufl'ered from 
the necessity of keeping down the cost of production, but, in spite of all economy, 
the work must have been an expensive one to produce, and the publishers, no less 
than the author, deserve praise for their enterprise in carrying it to a conclusion. 
A geological map, printed in black alone, but clearly indicating twenty-six different 
formations, is a marvel of skilful draughtsmanship. 

ASIA. 

The Anglo-Chinese Agreement of June 5, 1897.— The Anglo-Chinese 
Agreement, which was ratified at Peking on .June 5 of the present year, very con- 
siderably modifies the stipulations of the Frontier and Trade Convention of March 1, 
1894. These modifications had become necessary in consequence of China having 



alienated, by her Convention of June 20, 1895, with France, certain territories 
which she had undertaken not to cede to a third power without havitsg previously 
obtained the consent of Great Britain. Cnina, notwithstanding this clear under- 
standing, ceded the small state of Muang U, in the upper valley of the Nam U, and 
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the state of Kiang (Keng) Hung to the east of the upper Mekong. By the 
present agreement full reparation is made for this breach of the convention of 189-1. 
Articles II. and III. deal with territorial changes. By Article II., China grants to 
G-reat Britain a perpetual lease of a small territory to the west of the Shweli river, 
which is hounded on the north hy the Xam-Wan, and traversed hy the Nam Mak. 
This territory possesses some importance, as it presents facilities for building a road 
from Bhamo by way of Kwitu to the Shweli. The administration and control of 
this district will he entirely conducted by the British Government, China under- 
taking not to exercise any jurisdiction or authority whatever. By Article III., 
China cedes the Shan state of Kokang, which lies for the greater part beyond the 
balwin, its chief if not only access being along the railway now under construction 
between Mandalay and the Salwin ferry at Kun Long. Commercially, the concessions 
made are even more important. Trade between Burma and Yun-nan, which had 
been confined to the routes leading to the Chinese custom-houses at Sansi 
(2o° T' N.) and Manwaing (Manwyne, 21° 02' N.), is to be sanctioned by any 
other routes, the opening of which may be found to be in the interests of trade. 
The question of the construction of railways in Y' un-nan is to be considered, and if 
decided in the affirmative these lines are to be connected with those of British 
Burma. By Article XIII., Great Britain may station consuls at Sumao, in Southern 
Yun-nan, and either at Momein (Tung-Yueh-ting, 25° N.), or Shun-ning-fu, on the 
upper Mekong (21° 25' N.), and British subjects may establish themselves and trade 
at these places under the same conditions as at the treaty ports. Lastly, China has 
consented to the opening of the West river or Si-kiang as far as Wu-cbau-fu, about 
180 miles above Canton, where the tide still rises from 12 to 20 feet. The town named 
Sam-shiu and Kong-kun are to be “open” ports, and steamers will also be allowed 
to call at Koug-muii, Kom-chuk, Sliin-ning, and Tak-hing for goods and 
passengers. Our sketch-map is intended to illustrate the territorial changes 
eft'ected by this agreement. As the country beyond the Salwin is still almost a 
te/ra inco(jnita, the boundaries given to Kokang must be accepted as a rough 
approximation. Its survey will no doubt be undertaken shortly. As to the Si- 
kiang, it is interesting to note that H.M.S. Tu:etd h.as already left London for the 
purpose of making a survey as far as AVu-chau. 

Dr. Sven Hedin’s Travels. — Pending the presentation to the Society of the 
counected narrative of bis travels, which Dr. Hedin has promised for one of the 
evening meetings next session, it may be of interest to recall in outline the chief 
exfilorations carried out by him during his long wanderings in the heart of Asia. 
Alter a preliminary jourue)' to Persia and Kashgar in 1890, Dr. Hedin returned to 
Sweden and obtained the support of King Oscar and one or two private individuals 
for an exploring project, by which he proposed to visit some of the least-known 
districts of Central Asia. He set out in October, 1893, and spent the greater part 
of 1891 in investigations of the climate and glaciers of the Pamirs, paying particular 
attention to the relation of the snow to the quantity of water in the tributaries of 
the Amu-darya. He ascended the great peak of Mus-tag-ata (Tagarma) to a height 
of 20,000 feet, out of its total of 25,000. The succeeding winter was spent at 
Kashgar, and in February. 1895, Dr. Hedin started eastward, exploriig the country 
between the Kashgar and A’arkand riveis, and proceeding in April to cross the 
dreaded Takla-AIakan desert, between the latter river and that of Khotan. Its 
passage had never before been attempted, and though successful, Dr. Hedin barely 
escaped witli his life, the caravan finding no water during a thirteen days’ march 
across a desolate region of higli sand-dunes. lu addition to the leader, only two 
men and one camel reached the Khotan river. AVhilst waiting to replenish his 
supplies, and to replace the instruments lost on this unfortunate expedition, Di . 
No. II. — Algcst, 1897.] p 
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Hedin paid another visit to the Pamirs, and completed his topographical and 
geological survey of the difficult mountain ranges which bound them to 
the east. Leaving Kashgar again in December, 1895, he proceeded to Khotan, 
crossed the desert between the Khotan and Keria rivers, and traced the 
latter to its termination in the sands. He then crossed the desert northwards 
to the Tarim, discovering interesting remains of old buried cities, once possessed 
of a high degree of culture. Continuing down the Tarim, he carefully 
mapped its intricate river-system, and proceeded to Lob Nor, where he set 
himself to solve the problem of the discrepancy between Prjevalsky’s account 
of the lake and its delineation on old Chinese maps. Dr. Hedin found the 
large northern lake of the latter represented by a series of small lakes in a part 
of the Gobi unvisited by travellers. In May, 1896, he was again in Khotan, and a 
month later set out for Tibet, crossing the Kwen-lun by a new pass south of the 
Kopa goldfields (about 82° E.). For two months he journeyed across the northern, 
highest plateau of Tibet, seeing not a single human being outside his own party, 
but finding great herds of wild horses and yaks. Four large and nineteen small 
salt lakes were discovered, the largest stretching alongside the route during four 
days’ march. Having lost many of the baggage animals, the caravan made for 
Tsaidam, the first Mongols being met at Tsohan-gol. In Tsaidam the party had to 
stand on their guard against the attacks of Tangut robbers, but eventually avoided 
a fight. Passing through Sining and Liang-chau, Dr. Hedin crossed the Alashan 
desert by a new route, and made his way through the Ordos country to Peking, 
which was reached on JIarch 2, 1897. He returned to Europe via Urga and the 
Siberian railway. As already mentioned, Dr. Hedin is now engaged in writing the 
-narrative of his travels, and will for some time to come be occupied with the 
working-up of the scientific results. 

Exploration of Bukhara.— An expedition, under Colonel Kouznetsoff, was 
sent out this spring from Russian Turkistan for the exploration of Bukhara. Part 
of this expedition has already returned home. From the railway station, Kermineh, 
they went southwards via Karshi, Guzar, and !Shir-abad, to the ruins of Termez. 
They collected chiefly statistical information, and studied the economic conditions 
of the Khanate. From Termez they reached the banks of the Amu at Pata-gliissar, 
and followed them for 190 miles, through the desert region, crossing the Surkhan, 
Kafirnagan. and Vaksh rivers, and finding on this stretch only two inhabited spots, 
Aivaj and Sarai. From this first spot they explored the yet unknown region 
in the direction of Chubek and Saiigor, whence they returned to Aivaj, and 
from this spot proceeded down the Amu to Charjui iu a boat. More than two 
hundred photographs were taken during the journey. It is to be hoped that 
through the expedition we shall at last learn something about the population and 
economic life of Bukhara, which hitherto remain less known than even far less 
accessible parts of Central Asia. 

Attack on Lieut. Pottinger’s Expedition to the Upper Irawadi. — We 

regret to learn that the expedition under Lieut. Eldred Pottinger to the upper 
Irawadi, which was supported by the Royal Geograpliical Society, met with a reverse 
at the end of May last. According to telegrams received in June, an attack was 
made by the “ Black Mairus” on the night of May 22, and a native surveyor and 
one of the Gurkhas of the party were killed. The leader escaped, with his com- 
] -anion Mr. Laurence and the lest of his force, and after great difficulties reached 
3Ivitkyina, below the junction of the two branches of the Irawadi, on June 18. 
Lieut. Pottinger informs us by letter that he has been able to save his maps, which 
will throw light on the previously unknown country between 25° 20' and 26° 
45' N., and between 9-8° 15' and 98° 45' E. He piomises the full account of his 
tra\ils shortly. 
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The Chin HiUs. — We have received from the Chief Commissioner of Burma 
the first volume of a comprehensive account of the Chin hills, which is being 
brought out under Government auspices by E. S. Carey and H. N. Tuck. Besides 
giving a historical sketch of the British relations with the Chins, it contains a 
useful summary of the geography of the country and the manners and customs of 
the inhabitants. The abundant photographic illustrations are also a valuable 
feature. The country is described as consisting of a much broken and contorted 
mass of mountains intersected by deep valleys. It is utterly devoid of plains and 
tablelands. The main ranges run generally north and south, varying from 5000 
to 0000 feet. Five distinct kinds of forest are mentioned, but the hills are often 
thickly clothed with grass. The illustration facing page 5 gives a typical view of 
the nature of the country. Of the Chin tribes, the Hakas of the south contrast 
-■trongly with the Sijins of the north by their manly carriage and frank manner. 
The latter are cruel and untrustworthy. Three types of village are described — 
those of the nomadic “ jhoomers,” the professional raiders, and the stationary 
communities, powerful enough to resist attack. The raiders choose the most inac- 
cessible sites, without thought of other advantages. Those of the third class are 
also carefully fortified, and the entrances are so small as to admit only one man 
at a time. They are nearly always placed on the side of the hills. Numerous 
illustrations of villages and houses are given, plate 17 (a and h) showing the great 
size to which the former sometimes attain. The system of bachelor quarters which 
prevails among many of the hill tribes between Burma and Assam, does not appear 
to be found amongst the Chins. Amongst the Hakas, whose houses are the finest 
in the hills, the back room is occupied by the whole household, the girls sleeping 
on one side, and their would-be sweethearts on the other. Marriage customs differ 
in the north and south, but in both the girls are practically sold by their parents. 

The Am ur Geographical Society. — The last issue of the ‘ Memoirs’ (Zapiski) 
of this young Society (vol. ii. part i.) contains a very interesting work, by M. 
Shimkevich. on Shamanism amongst the Golds. It is a well-written account of 
the religion of this interesting tribe, its customs, beliefs, etc., in which some quite 
new folk-lore is given. Portraits of shamans, and photographs of many interesting 
objects of worship are given. The second part of the same volume is devoted to 
an inquiry, by N. A. Krukoff, into the forms of land-ownership, which have been 
worked out by different Russian settlers in the Amur and the Usuri regions, on 
the lands which were allotted to separate villages. 

AFRICA. 

British Expedition to the Juh. — Major -I. R. L. Macdonald, well known for 
his work in British East Africa, left England in .Tune last to take command of 
an expedition despatched by the British Government to explore the river Jub. 
One of the main objects of the expedition is to settle which is the main branch of 
the stream, this constituting the boundary of British East Africa according to the 
Anglo-Italian agreements of 1891 and 1891. On some maps, published both abroad 
and at home, the frontier is shown as following the course of the Daua, although 
this would seem rather to be a southern tributary of the main stream. King 
Menelik is said to be desirous of coming to an understanding with the British 
Government with regard to the mutual frontier. It will be remembered that Dr. 
Donaldson Smith holds to the belief in the identity of the Orao with the Jub, so 
that, in spite of the many Italian expeditions to this region, some important geo- 
graphical work remains for Major Macdonald to perform. He will be accompanied 
by various officers, with a force of Indian troops, and it is hoped that a large 
increase to our knowledge of the country in various directions will result. 

p 2 
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M. Foa’s Explorations in the Zambezi-Nyasa Region- — M. Foa calli out- 
attention to the scientific results of Ms travels, the narrative of which has lately 
been given to the public in the works noticed elsewhere in the Journal. M. Foa’s 
journey was carried out under the instructions of the French Uliaistre t?c 
V Instruction Piiblhiue, and the large zoological collections made by him have been 
sent to the Paris Museum. Throughout his journeys, largely over untraversed routes, 
M. Foa executed surveys checked by astronomical observations. He visited the 
old gold-workings north of Zambezi, and carried out a triangulation of them with 
the aid of the theodolite. He also investigated the hydrography of the country 
between the Zambezi and Lake Nyasa, and determined the watershed between the 
two systems. The results of these surveys are unfortunately not fully given in 
the published account of his travels, and M. Foa does not inform us in what form 
they are to be issued. In May last he was about to start from the Shire river ou 
a new expedition to Lake Tanganyika, whence he hoped to proceed by new routes 
to Katanga, and possibly to make his way across to the French Congo territory. 

Dr. Esser’s Exploration of the Lower Kunene.— The second number of 
the Verhandl ungen of the Berlin Geographical Society for the current year contains 
the account of a journey made by Hr. Max Esser to the district of the lower 
Kunene, principally with a view to testing the possibilities of the stream as a 
means of communication with the interior of German South-West Africa. Start- 
ing from Mossamedes, Dr. Esser proceeded southward to Port Alexander, au 
excellent harbour, which, in spite of the absence of good drinking-water, might 
acquire importance from the export of dried fish, used along the whole West African 
coast as the staple food of the negro labourers. Hence the route led over the 
Chella range and down the Caculovar to the Kunene, which was then followed 1 3 
the sea. Great quantities of game, including elephants, giraffes, and ostriches, were 
met with tiiroughout must of the journey. On the west of the Chella range, ;i 
nomadic people, the Muquiclis, were encountered. They are served by the Ba 
Kubabt, one of the rudest and least civilized tribes to be found in Africa, whose 
whole nutriment consists of raw roots and leaves. Fires were never seen in their 
villages. East of the Chella, the Xyi Buba, a branch of the Vaherero of Damara- 
land, formed a complete contrast by their intelligence and noble bearing. Many 
Boers were met with, some being engaged in w'ashing for gold, which has lately 
been discovered in ricli deposits north-east of Humbe. The Kunene varies 
exceedingly in character, being sometimes broad and fordable, and sometimes 
confined to a rocky channel less than 10 yards wide. In the direction of the sea 
the country became more and more broken ami rocky, the colouring of the rocks 
defying reproduction on paper. Below the St. Marien, a tributary on the south 
bank, the stream appeared to be navigable to within a little of its mouth, none 
of the obstructions marked ou Portuguese maps being visible. Dr. Esser saw 
evidences of the former existence of a channel leading southwards to a small bay, 
which, he considers, may supply a means of approach to the coast for ships. The 
main mouth of the river being, as is known, blocked by drift-sand, this bay may, 
he thinks, become an important point of entry into the German territory, the 
Kunene route having the advantage of a constant water-supply. Tiger bay, north 
of the Kunene, is, however, considered by Dr. Esser as the Lest harbour on the 
whole coast, and the natural terminus of a railway which might connect the 
Atlantic and Indian oceans via British South Africa and the Transvaal. 

Dr. Passarge's Expedition in South Africa.— Dr. s. Passarge, well known 
for his explorations iu Adamawa, last year undertook au expedition to the region 
of Lake Xgami. A letter from him, written in December last on the banks of the 
Botletli river, and published in the Verliaudhingen of the Berlin Geographical 
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Society, gives some details as to the complicated of the rivers in that region. 
At the point at which his camp was pitched, a stream entered the Botletli from the 
north-west, coming apparently from the Okavango. Between the point of junction 
and Bake Ngami there was no perceptible current, while the eastward flow of the 
Botletli, east of the junction, was unmistakable. Dr. Passarge therefore suggests 
that the stream from the north-west, which is not shown on our maps, may date 
from recent years only, and that this may explain the great decrease in the size of 
Lake Ngami. It may be noted, however, that, ever since Livingstone’s time, a 
branch of the Okavango has been reported as entering the Botletli direct, but this 
may be farther west than the stream seen by Dr. Passarge. 

French Explorers in Africa. — The July number of the Benue Frangaise 
gives several items of news relating to French explorers in Africa. M. Foureau, 
who set out in April last on a new journey in the Sahara, has returned to Biskra, 
having been unable for want of camels to proceed southwards to Air. The Hoggar 
Tuareg were raiding towards the south, and it is possible that the reverse lately 
sustained by a French force north of Timbuktu may have been inflicted by them. 
Mgr. Toulotte, of the White Fathers, has made his way from Timbuktu to Konakri 
by way of the sources of the Kiger, passing along the frontiers of Liberia and 
Sierra Leone. M. Gentil, engaged in the transport of a small steamer to the Shari, 
has been delayed in launching the same on the Nana through the discovery of an 
obstruction to navigation. A suitable spot for putting together the sections was, 
however, ultimately found, and it is probable that tho steamer was ready for 
launching early in May. A letter from the explorer himself, published in the 
Politique Cohniah of July 17, states that the Nana is not identical with the 
Kuma, as thought by Maistre, but has a parallel course. 

Capture of Eejaf by Congo State Troops. — News has been received in 
Brussels of the capture, after severe fighting, of the post of Bejaf, in the so-called 
“ Lado Enclave ” (leased to King Leopold by Great Britain), by the expedition 
despatched in December last under Captain Chaltin. After being driven from 
their position, the Dervishes fled towards the north, and the people of the district 
made their submission to the Congo State. The site of the old post of Lado is now 
covered with brushwood, and others of the old Egyptian stations have also ceased 
to exist. 

AMERICA. 

Cabot Celebrations. — A meeting of the Royal Society of Canada was held in 
June to commemorate the discovery of the continent of North America by John 
Cabot. Major-General D. K. Cameron was present as delegate of the Royal Geo- 
graphical Society, and on behalf of that body delivered a message of sympathy with 
the objects of the gathering, and appreciation of the invitation given to the Society 
to send a representative to it. The reception accorded to Major-General Cameron 
was of the heartiest nature. Exhaustive papers, dealing with Cabot’s discovery 
and elucidating difficult points connected with it, were read by competent authorities, 
those by Archbishop O’Brien (President of the Royal Society of Canada) and Dr. S. 
E. Dawson being especially mentioned by our delegate. The former explained 
certain difficulties by supposing that a part of the original map of Cabot’s voyage 
was erroneously introduced into the later and more general map. The city of Bristol 
is commemorating the four hundredth anniversary of Cabot's voyage by the erection 
of a memorial tower, intended to be 100 feet high, the foundation stone of which 
was laid by Lord Duti'erin on -June 24. The tower will be squarely built, in two 
stages, with an octagonal spire surmounted by a globe and symbolical figure. Lord 
Dafferin delivered an address, in which he pointeil out the importance of Cabot’s 
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discovery to the development of the sea-jiower of Great Britain. At Halifax, Hova 
Scotia, a memorial tablet vas on the same day unveiled by the Governor- General 
of Canada, whilst the occasion has been commemorated by the Newfoundland 
Government by a special issue of postage stamps. 

Scientific Expeditions in North America.— The various scientific ex- 
peditions now in the field in one part or another of North America include two to 
Mount St. Elias — one Italian under Prince Luigi Amadio, and one American under 
Mr. Henry G. Bryant, well known as the leader of the Peary Auxiliary Expedition 
of 1894. Prof. IE. Libbey, jun., also a member of tlie same expedition, has pro- 
ceeded with a party of explorers to Albuquerque, New Mexico, with the intention 
of exploring a v/icsu or sandstone tableland in that neighbourhood, which has 
hitherto proved inaccessible, although it is thought to contain archreological remains. 
Its height is more than TOGO feet. It is also announced that a party from the 
London Alpine Club and the Boston Appalachian Mountain Club will carry out 
explorations in the Canadian Alps, whilst the islands in the Gulf of California are 
to be explored by an expedition sent out by Mr. Jesse D. Grant. The anthropo- 
logical study of the North Pacific, set on foot by M. K. Jessop, has already been 
alluded to {Journal, vol. ix. p. 568). 

Rainfall of the Northern Part of Central America. — By way of com- 
pleting the work of Prof. M. AV. Harrington on the Central American Piainfall 
(AEashington, 1805), and correcting it on the basis of further data. Dr. Karl 
Sapper, of Coban, Guatemala, contributes to the June number of Peter/naiins 
Milteil unyen some notes on the rainfall of Guatemala, Salvador, British Honduras, 
and the southern parts of Mexico as far as the Isthmus of Tehuantepec, and 
annexes three rainfall mapis. The data are, however, still very imperfect. The 
maps are based on observations at thirty-three stations, but only at six of these 
do the observations extend over more than four years. In the part of Mexico 
included, for the oiiiissioii of which from Prof. Harrington’s work Dr. Sapper 
expresses regret, there are only three stations, with observations for one year each, 
and those different years. Dr. Sapper has, thus far vainly, endeavoured to obtain 
the results of the meteorological observations at Campeche and Merida — for a 
series of years piresumahly, for Merida is one of the places for which in liis table 
he gives data for one year. The two other ilexican stations are Ixtacomitau and 
San Juan Bautista. The inadequacy of the ilata thus afforded has compiellel him 
to base bis mapi, so far as Mexico is concerned, on the character of the vegetation. 

The Chilian-Argentine Boundary Question. — The voluminous nature of 
the literature on the question of the boundary between Chili and Argentina, and 
the plausible advocacy by writers on the one or tlie other side of the pjarticular view 
which favours their own nation, renders the clear and impartial review of the whole 
question by Dr. Steffen, in the Zeitschri/t of the Berlin Geographical Society (1897, 
No. 1, witli map), of special value to those who have not the time or opipiortunity to 
search through the mass of original documents which bear on the subject. Copious 
references to these are given in the course of the article, while Dr. Stelfeii’s personal 
acquaintance with a portion of the region in dispute, trom his well-known journey.s 
between 1892 and 1896, makes him well qualified for the task he has undertaken. 
The first section of the paper takes us back to the days of the Spanish colonies in 
South America, and discusses the somewhat doubtful question of the limits between 
the captain-generalcies of Chili and La Plata. This, as Dr. Steffen praints out, is 
now of merely historical interest, since the dispiute was placed on an entirely 
new footing by the agreement of 1881, according to which Chili abandoned all 
claims arising from historical considerations in the southern extremity of the conti- 
nent, and allowed the decision to depiend on natural paiucipJes connected with 
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physical geography. Since that date the difficulties in the way of a settlement 
have arisen from the ambiguities in the terms of the agreement of 1881, which laid 
down, as the boundary between the extreme north and 52° S. lat., a line passing 
through “ the highest summits of the Andes, which form the water-parting ” 
(curaires mas elevadas qite dividan las aquas'), whereas the line of highest summits 
by no means necessarily coincides with the water-parting. Other ambiguities 
appear in the clauses dealing with the boundary beyond 52° S. lat., but these have 
been partially removed by subsequent agreements. The main source of disagree- 
ment was rather emphasized than removed by the protocol of 1893, which, while 
adhering to the faulty formula as the absolute rule for the determination of dis- 
puted points, introduced the inconsistent, and in itself far from precise, expression 
encadenamiento principal de los Andes (“ principal chain of the Andes ”) to describe 
the line chosen. This agreement of 1893 is, in fact, in many ways the least 
practical of all. That of 1896 is principally important for its definite adoption of 
the principle of arbitration (Journal, vol. viii. p. 640). The third part of the paper 
describes the progress which has been made with the actual demarcation of the 
boundary, which presents comparatively few difficulties as regards the northern 
and central portions.* In the last section of his paper, Dr. Steffen describes the 
principal passes and chains of the Andes in the region explored by him personally 
(between 40° and 44° S. lat.), pointing out the principal sections in which the main 
chain deviates from the water-parting, and the districts which are thus still in 
dispute between the two powers. The upper basin of the Puelo, known as “ El 
1 alle Huevo,” now occupied by Argentina, would, in case the line of the water- 
parting were upheld, fall to Chili, as would also the Valle seisde Octubre,” in about 
43° S. lat., where an Argentine colony has been established by Colonel Fontana. 

Proposed Survey of Chili. — V'e have received from the author a pamphlet 
ly Dr. Paul Kriiger, professor in the University of Valparaiso, setting forth a 
scheme for the trigonometrical surve}’ of Chili. The difficulties presented by the 
country are in many ways unusually great, but we are glad to learn that there is 
some pro.spect of the work being undertaken on an adequate scale. 

Dr. Herrmann Meyer’s Journey to the Headwaters of the Xingu.— 

Prom the account of Dr. Meyer’s journey, published by the Berlin Geographical 
Society (Verhandlungen, 1897, No. 3), we taUe the following details, which supple- 
ment those previuu.sly given in our pages (Journal, vol. ix. f). 449). It appears 
that the Bouuro, which Dr. Meyer considers the main headstream of the Xingu, 
was not followed throughout Irom its source, the guide insisting on taking the 
fiarty by way of the Jatoba, a right-bank tributary of the former. Near its source 
this stream was hemmed in by steep clay banks, behind which stretched hills 
clothed with dense thorny- bush. Numberless fitlls and rapids broke the course of 
the river, causing great difficulties in its navigation. No fewer than 105 were 
counted, apart from the smaller, r.apids. The loss of supplies caused by- accidents 
to the canoes placed the travellers in a precarious position ; but, fortunately-, a 
fishing-place of Indians from the Batovy (the stream explored by Von den Steinen) 
was met with, and food obtained from them. The banks of the stream, after the 
hilly country had been pa.-.sed, were covered with a thick matted forest, with no 
sign of piermanent habitation. Eight days after meeting with the Indians, the 
Pionuro was reached, and the broad and deep stream otfeied no more hindrance to 
navigation, while the abundance of fish provided an ample food-supply-. Animal 

* The disputed point with reference to the Puna do Atacama (Journal, loc. cit.) is 
but lightly touched iqx'ii hy- Dr. Steffen, who avowedly devotes his chief attoutiou to 
Patagonia. 
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life seems to have been generally more varied than before. An important stream, 
emptying itself into the Eonuro from the west, was discovered, and Dr. Meyer 
thinks that it may be derived from certain Iheadstreams previously attributed to 
the Paranatinga (Tapajos basin). Traces of Indians were now met with, but none 
were seen until near the junction of the Eonuro with the Kuluene (the eastern 
headstream of the Xingu). Here a party of Kamayura were met with, being the 
first really wild Indians with whom the expedition had come in contact. Friendly 
relations were established with them, and also with the Trumai, who live on the 
Kuluene. This tribe appears to he rapidly diminishing in numbers, and to stand 
at a lower grade of civilization than the Kamayura. On the return journey, the 
Kabuqua, a previously unvisited tribe dwelling between the Kuluene and Kulisehu, 
were reached by a land excursion, the travellers then striking across to the upper 
Kuluene, a stream with a powerful current, but decidedly smaller than the Eonuro. 
It was descended to its junction with the Kulisehu, by which stream the return 
voyage was effected. 

M. Coudreau's Expedition to the Xingu- — The llevue Fmncaise publishes 
news of M. Coudreau's expedition (Jounial, vol. ix. p. 93), according to which the 
French traveller had succeeded in reaching the upper river, but had been twice 
attacked by native tribes, several members of his expedition being killed and 
wounded. Eighty-three rapids had been passed. Numerous colonists were met 
with on tire lower river, and a number of Indian tribes were visited. Caoutchouc 
abounds in various parts of the Xingu basin. 

AHSTEALASIA. 

Journeys in Western Australia.— On March 1, 1896, a prospecting party 
composed of six persons with thirty horses started from Cue, the centre of the 
Murchison goldfield in Western Australia, in 27° 2-5' S., 117° 52' E., under the 
leadership of Mr. H. Fletcher. Proceeding in a north-north-easterly direction, 
the party reached the east end of the Ophthalmia range, in 23° 17' S., 110° 35' E., 
and then advancing north-eastwards across the Fortescue range, were three days 
without water. At last, about CO miles east of the Oakover river (one of the head- 
streams of the De Grey), they discovered a hitherto unknown but not inconsiderable 
river with an east-north-easterly current. This they named the Bloomer, and 
followed for 100 miles. In many places it had a steady flow, hut it appeared as if 
it would dry up within six months to a series of water-holes unless heavy rains 
occurred. With the exception of a few stretches of better land on its course, the 
region traversed consisted of nothing but desert, sandstone ridges, and spinifex. In 
the end the river expanded into a lagoon about 2 miles long, on which were 
numerous ducks and other waterfowl. Kangaroos and emus also abounded. Many 
natives were met, of powerful build, hut so shy that it was impossible to enter into 
communication with them. On July 15 the party returned to Xannine, a minin'' 
station 59 miles north-east of Cue. In .luiie, 1896, Mr. H. W. Harslett undertook 
an expedition from Port Augusta, in South -Vustralia, to Norseman on the Dundas 
goldfield, in Western Australia, with the view of finding out a practicable route for 
the fassage of cattle between the two colonies. The route followed was nearly that 
of the old telegraph line, hut from Ponton’s station the party diverged northwards 
to Buldara and Xorseman, arriving at the latter place on November 16. A 
similar attempt, but much further north, was made in the same year by Mr. S. G. 
Hiibbeon behalf of the Department of Crown Lands in Adelaide. Setting out from 
<lodnadatta, the present terminus of the transcontinental railway, it struck Mr. 
(now Sir) John Forrest’s route of 1871, and kept to it with little deviation to 125° 
F. It then turned to the south-west, crossed Wells’s niute of 1892 at Lake Wells, 
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and arrived at its destination, Xiagara, the easternmost telegraph station of Western 
Australia, north of Coolgardie, after forming ninety-five camping-stations. 
The return journey was almost direct to Eyre’s Sandpatch, and thence along the 
old telegraph line. The results of the topographical survey made on this journey 
are laid down on a map in three sheets on the scale of 1 : 1,000,000, published at 
the Surveyor-G-eneral’s Office, Adelaide, in 189G. The third sheet shows a new 
telegraphic connection of the mining district of Western Australia . — Petennanns 
Jlitteilungen, June, 1897. 

The Australian Bush and the Coasts of the Coral Sea.* — This book adds 
another to the rapidly increasing number of descriptive books of travel which we 
commonly designate as “ narratives,” indicating thereby that scientific or other 
special results are for the time left on one side, while the traveller tells the tale of 
his wanderings in the manner most likely to interest a popular audience. Prof. 
Semon says in his preface that his main object in undertaking this journey was to 
explore the ever-marvellous fauna of Australasia. A number of special reports on 
his collections have already appeared, and more are to follow, but in this volume 
zoology occupies only a secondary part, the narrative including many observations 
in the usual fields of botany, geology, ethnology, etc. The journey may be said to 
have begun at Maryborough in August, 1891, Gayndah being made a centre for a 
number of exploring excursions in the Burnett district. In the couise of these 
Prof. Semon made extensive .acquaintance with the manners and customs of the 
Australian bush, and received object-lessons in the art of colonization as practised 
by the British, which seem to have impressed him favourably in comparison with 
the more rigorously scientific methods adopted in most German colonies. Much of 
what is described in the first two hundred pages of the book is commonplace enough 
in this country, but it is always pleasant to see the merits and difficulties of our 
work appreciated. After a chapter on Australian aborigines, Prof. Semon proceeds 
to describe the north-east coast of Australia from Brisbane to Cape York, giving a 
good deal of geological information ; then follows an account of Thursday island and 
Torres straits, and two chapters on New Guinea. The last part of the book is 
devoted to the East Indies, Jav.a, Celebes, the Noithern Moluccas to Amboina, and 
Ainboiiia to Banda. The homeward journey through India included an expedition 
to Darjiling. A vocabulary of native words from the Burnett region and four 
indifferent maps are appended, and there are many good illustrative photographs. 

Renewed Boring Experiments at Fnnafnti.— An expedition has been set 
' m foot, under the auspices of the Ivoyal Geographical Society of Australasia, to 
endeavour to carry to a successful issue the coral-boring experiments which last 
year ended in failure owing to unforeseen difficulties, arising from the honeycombed 
nature of the coral rock and the interspersed beds of sand met with. Liberal 
pecuniary assistance from private individuals in New South AVales and from the Royal 
Society of London, together with ofi'ers of help in other ways from the Government 
ot New South ^Yales and from the London Missionary Society, have enabled the 
promoters to provide an ample equipment for the expedition, which started early in 
■Tune under the leadership of Prof. David, one of the local members of the Royal 
Society's reef-boring committee. Special appliances, including pipes of various 
sizes to hue the bore-hole, are being taken to obviate the difficulties encountered 
last year, the weight of the whole plant amounting to twenty-five tons. The 
length of pipes taken will admit of the attaiumeut of a depth of 1000 ftet, but it is 

‘ Im australischen Busch und an den Kusteii des Korallenmeeres : Eeiserlebnisse 
und Beobaebtungen eines Naturforseliers in Australien, New Guinea, und den 
Jlollnki n.’ Von Richard Semon, Professor in Jena. Leipzig: Wilhelm Engeliuann. 
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expected that the foundation of the atoll will be reached at a much lesb depth. 
Prof. David hopes to return in September. 

POLAR EEOIONS. 

Herr Andree's Balloon Voyage. — Favoured at last by a southerly breeze, 
Herr Andree made his long-expected balloon ascent from Danes island on Sundaj , 
July 11. The morning of that day broke with a clear sky, and, the wind blowing 
freshly from the south, it was decided that preparations for a start should be made. 
Part of the balloon-house was taken down with the greatest speed possible, and by 
half-past two in the afternoon all was ready for the ascent. Standing in the car 
with his two companions, Fraenkel and Strindberg, Andree gave the order for the 
ropes to be cut, when the balloon rapidly ascended to a height of 600 feet, and, after 
a temporary re-descent, floated away northwards over the flat peninsula of 
Hollaendernaes. It continued visible to those remaining behind for about an hour, 
after which it disappeared in the northern horizon. Its speed was reckoned at 
22 miles to the hour. The Swedish gunboat Swensksitnd returned to Tromso on 
July 16 with news of the successful ascent, having encountered south-westerly 
winds during the passage, so that the balloon would probably take a direction 
towards Eastern Siberia, unless more southerly winds were encountered further 
north. Tidings of the adventurous travellers will be awaited with the deepest 
interest, but it is possible that, even if all has gone well, nothing may be heard of 
them for some time. Hazardous as the undertaking undoubtedly is, the excellence 
of the balloon, the absence of great temperature changes during the perpetual day 
of the arctic summer, and the great care with which every eventuality was provided 
for, justify some confidence in its success. 

Lieut. Peary’s Plans for an Expedition to the Pole.— In the February 
number of the Journal (vol. ix. p. 223) we gave the outline ot Peary s XJroimsed 
plan for reaching the north pole. Leave of absence for five years has now been 
granted to the explorer by the Navy Department at AVashiugtoii, and he intends 
to devLite the present summer to a preliminary expedition to Whale sound, on the 
north-west coast of Greenland, the m.ain expedition being arranged for J uly of next 
year, before which he hopes to visit Europe. At Whale sound he hopes to make 
arrangements with tlie Eskimo, so that they may have furs and provisions in readi- 
ness on the arrival of his ship in 189S. The only civilized members oi the main 
expedition will he Peary himself and a surgeon, the explorer believing that a gi'eater 
number only diminishes the chances of success owing to difficulties of food-suiiply. 
Two scientific parties * accompany this year’s exjtedition. 

Danish. Expedition to the East Coast of Greenland. — The administrators 
of the “ Carlsberg Fund ” t for scientific purpose.s has provided the means 150,000 
crowns, or about £8300 — for sending an expedition to explore a part of the east 
coast of Greenland, which has never before been visited, namely, the coast from 
Angmagsabk, about 60° lat. N., where the Danish Government a lew years ago 
established a station, and northwards to Scoresby sound, about 72° lat. N. The 
leader of the expedition, Lieut. Amdrup, n.n.x., will next autumn (1S'J8), with the 
steamer wliich the Danish Government every year sends to Angmagsalik, land 
here with two naturalists. The party will winter in order to reconnoitre the coast 
northwards and explore the tract in the vicinity of Angmagsalik, a tract of special 

A third, which was to liave been lieaded by Prof. G. H. Barton, will, according 
to latest accounts, not proceed north this year. 

t Carlsberg is the name of a brewery close to Copenliagen, whose proprietor, the 
late Mr. J. C. Jacobsen, lias given a large fortime to scientific purposes. 
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botanical interest. The reconnoitring expedition returns to Copenhagen with the 
Danish steamer in the autumn of 1899, and in 1900 the real expedition, which 
probably will consist of two naval ofiBcers, two naturalists, and some few men to 
assist, wiU start and land somewhere at the entrance of Sooresby sound. After 
wintering here, the expedition will the following year (1901) proceed southwards 
to Angmagsalik to catch the yearly Danish Government steamer. 

Sir Martin Conway in Spitsbergen. — Accompanied by Mr. E. J. 
Garwood, Sir Martin Conway left London on June 29 on a second expedition to 
Spitsbergen, with a view to continue the exploration of the interior begun last year. 
It is proposed to land at King’s bay, on the west coast of the main island, in 
T9° N. lat., and to explore the inland ice-sheet thence by sledge-expeditions. 
Afterwards Sir M. Conway hopes to complete the exploration of the southern 
peninsula from Horn sound. 

Hydrological Expedition to the North Siberian Sea. — -i^n expedition 
which is sure to enrich our knowledge of the arctic seas, has just been sent out by 
the Kussian government, under Hear- Admiral Makaroff, the well-known explorer 
of the Northern Pacific. The Russian admiral will take under his orders, at Vardo, 
seven steamers which have cargoes of coal and various goods for the mouths of the 
Siberian rivers, the Ob and the Yenisei, and he will proceed himself, on board one 
of these steamers, via the Kara sea, in order to ascertain how far his ideas as to 
the possibility of extending the period of navigation across that sea are correct. 
These steamers have their stems built of thick iron, and, without being ice- 
breakers in the true sense of the word, they can be used for breaking through the 
ice to some extent. The flotOla will return to Europe with various Siberian cargoes, 
while Admiral Makaroff intends to steam up the Yenisei and to return by the over- 
land route. He takes with him all the hydrological and meteorological instru- 
ments with which measurements were made on board the Vitijaz during her cruise 
in the Pacific. Captain Wiggins does not take pait in this expedition, as he has 
sailed to South Africa. 


eENEBAL. 

Tbe Distribution of Marine Mammals. — An interesting paper on the 
above subject has recently been contributed to the Zoological Society by the 
secretary. Dr. P. L. Solater. The groups of aquatic mammals that are repre- 
sented on the Earth’s surface at the present time are three in number, viz. (1) 
The suborder of the Carnivora, containing the seals and their allies (Pinnipedia), 
which are semi- aquatic ; (2) the Sirenia, now represented by only two forms — the 
manatee and dugong — which are mainly aquatic ; and (3) the Cetacea, which are 
wholly aquatic. After briefly considering the prrincipal representatives of these 
three groups, the author proceeds to divide the oceanic portion of the globe into six 
sea-regions, subsequently treating of the characteristic mammals of each region. 
These sea-regions are given as follows: (1) The North Atlantic Sea-region, or 
Arctatlantis, consisting of the northern portion of the Atlantic down to about 
40° N. lat. This region is characterized b\' its seals, by the absence of sirenians, 
and by the possession of three preculiar genera of cetaceans. (2) The Mid-Atlantic 
Sea-region, or Mesatlantis, consisting of the middle portion of the Atlantic down to 
about the Tropic of Capricorn. The genus Jlvnachus, or monk-seal, and the 
Sirenian genus Manatus, being restricted to this region. (.3) The Indian Sea-region, 
or Indopelagia, containing the Indian ocean down to about the same degree of south 
latitude, and extending from the coast of Africa on the west to Australia and the 
Mahay archipelago on the east. This region is characterized by the presence of 
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the Sirenian Ealka-e (the dugong), and by the absence of pinnipeds. (4) The 
North Pacific Sea-region, or Arctirenia, containing the northern portion of the 
Pacific ocean to about the Tropic of Cancer. The true seals (Phoca) are 
lound in this region, in common with the North Atlantic, and three of the specie.s 
of this genus appear to be actually Identical in these two sea-regions. This region 
is also characterized by the presence of certain species of the eared seals (Otoru'cfce), 
which are unknown in the Atlantic down at least to 30° S. lat. ; as the home of 
the (now extinct) Sirenian Rhytina and of the endemic cetacean Rhachianectes. 
(5) The Mid-Pacific Sea-region, or Mesirenia, containing the inter-tropical portion 
of the Pacific ocean ; without true seals (Phocidce), but having the eared seals 
{Otaria) and the sea-elephant {MacrorTdnus) from the south. (6) The Southern 
Sea-region, or Notopelagia, containing the whole of the South Polar ocean all round 
the globe south of the above-mentioned limits, characterized by four endemic genera 
of Rhocidoe, and by the presence of many Otariidm ; without Sirenians, but with 
two endemic forms of cetaceans (Neohalmtia and Berardius). The author, in con- 
clusion, calls attention to some of the more remarkable points in the general 
distribution of the marine mammals, adopting the hypothesis of a former barrier 
of land between Africa and America in e.xplanation of certain facts in connection 
•with the subject. 

The Vasco da Gama Celebrations in Portugal.— The Geographical Society 
of Lisbon has celebrated the fourth centenary of Vasco da Gama’s departure for 
India, by the erection of new buildings, which were opened by the King and Queen 
on July 8, the date (old style) of the sailing of the ships from Lisbon. Papers 
were read on the occasion, and Lisbon and some other towns were illuminated at 
night, but the grand national celebrations, the proposed outline of which has 
already been announced, will not take place till nest spring. 

Geography in Education. — Prof. Spencer, of the University College of 
North AVales, has edited a useful Teachers’ Handbook,* to which a number of 
specialists contribute chapters on the teaching of their own subjects. The 
primary object of the work is for the guidance of teachers in Wales, but it will be 
found of quite general application. It does not give a syllabus of the various 
subjects, and is concerned rather with the manner of teaching than with the 
matter taught. The chapter on geography is contributed by Mr. H. Yule Oldham, 
Lecturer on Geography in the University of Cambridge, and expresses well the 
views which have been generally .accepted by geographers as to the educational 
importance of their science. Mr. Yule Oldham points out that the recognition of 
geography as an element in education is much more general than the ability to 
handle it effectively — “ although .acknowledged to be a weapon indispensable to a 
well-equipped education.al armoury, it is too often left to rust on the shelves, or 
placed in inexperienced hands.’’ In the short space available it was impossible to 
enter into details, but many useful hints are given as to the manner of commencing 
tiie teaching of geogiaphy, and the relative places of map-drawing, blackboard 
work, anil modelling, and the treatment of physical, political, economic, and 
historical geography as parts of the whole subject. In the general awakening which 
seems to have set in amongst teachers as to the necessity for improvement in educa- 
tional geography, this practical chajiter should be found stimulating and helpful. 

Anniversary Meeting. — The name of the first .scrutineer mentioned in 
p. 110 of the July number should Lave been Captain J. Henderson Smith, and not 
Captain Bedford. 

' ‘ Chapters on th-- Aim- ami Pra.rtice of Teaching,’ edited by Frederick Spencer, 
M A , I’H Tj. Ciuiibridge : Univer'jiry lyiiT. 
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CORRESPONDENCE. 

“ Kevh-Malcii.raii."’ 

Havixg been closely associated with Makrin aftairs fur the better part of two 
years, during the period that I held adminigtrative charge of that country, the 
letters that have recently appeared in the Geographical Jouritul on the subject of 
Makran have been full of interest for me, especially that communication on the 
subject in which General Haig has published the result of his study of the 
itineraries of the well-known Eastern authors whom he quotes. As I actually 
resided in that country during the period to which I have alluded, I venture with 
all humility to put together a few items of information, in the hope that, as 
my information was collected directly from the inhabitants themselves, with whom 
I was brought into very close contact while engaged in making the Revenue 
Settlement, the notes may prove of interest. 

The “ Kes Macoran ” of Marco Polo is a very close approximation to the name 
of this country which is in use at the present day. From careful inquiries made 
on the spot, it appears that Kech (or Kej) and Makuran are considered as two 
distinct countries, although they are adjacent to one another. 

The country of Kech is bounded on the east by the Upper Kolwah district. 
The Kolwah district is itself divided into two parts by the stream known as 
Tirtej. South of this stream there is the district or subdivision of Lower Kolwah, 
which is included in Kech. The Tirtej stream is therefore the eastern boundary 
of Kech. On the west Kej includes the subdivision known as Tump. The Boleda 
valley, 30 miles north of Kech, is considered to belong to the latter, the actual 
boundary between it and Papjgur being a spot about IS miles north-east of 
the fort of Chib, in the Boleda valley.* 

The northern limits of Kech, and also of Makran, are formed by the watershed 
which divides the waters flowing into the Mashkel and Rakshan rivers from those 
of the Sarbaz river, and the Nabing and Dasht rivers as well, Panjgur being 
considered by the inhabitants as belonging to “Khorassan. 

Bampur is not considered as belonging to or included in the country known as 
Makuran. Makuran is a collection of districts, of which the best known are iland, 
Sarbaz, Kasrkand, Bahu, and Kit-Bir, and others as well. It is probably owing to 
this that it is written sometimes in the plural— “ Makran.lt,” the Makraus— in 
Persian books. The names of the subdivisions just mentioned do not represent 
towns ; each of these districts may contain several villages, and none of these may 
necessarily bear the name of the district. 

Kech also is composed of many subdivisions, Kech, Tump, Boleda, and 
Lower Kolwah being the best known. In the Kech subdivision there are five or 
six villages, none of which are known as Kech; the chief ut these villages is 
Turbat. 

Panjgur is said to extend from the hills known as Band-i-Panjgur,t LO miles 
to the east of the village of Isai, and to include the Parom district, 40 miles west 
of the same village. The area under permanent cultivation which depends on 
Karez irrigation contains several villages, of which those worthy ot mention are 
Isai, Tasp, Khudabadan, and Gaimkan, and not one of the villages is known as 
Panjgur. 

Each village in these subdivisions is practically a distinct selt-governing unit, 

* The other forts are those of Bit, Koshk, and .Suto. 
t Or Panjgur Koh. 
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ruled Toy the “ Eish safid,” and the headman, who is called the “ Ka-huda ” (a 
corruption of Kad Khuda). Under the orders of the latter are subordinate officials 
called “ ghazlrs,” whose office is practically hereditary, and there may be one or 
more ghazirs in each village. The collection of villages situated in the part of 
the Panjgur valley which is permanently under cultivation has been called Panjgur 
by the British officials who are connected with the country and with the general 
supervision of its affairs, for the sake of convenience alone. 

Wherever there are irrigation works of a permanent nature the date palm is 
extensively cultivated. It is grown on the borders of the fields, which are pur- 
posely made small, to afford a certain amount of protection from the direct rays 
of the sun, and prevent the rapid evaixtration of moisture from the cultivated soil, 
and so prevent it becoming rapidly dry, and becoming hard and crusted. The 
fields are carefully tended, as if they were gardens. The rice, jowari, and other 
crops, such as tobacco, etc., are grown in nurseries, and when the young plants 
are an inch or two in height they arc planted out in the fields, which have been 
carefully prepared to receive them. A group of date palms is called kallag, and 
the habitations, if any exist, are known variously as shahr, bazar, and res. The 
word “ kalat” is also, of course, largely used. 

The soil, which is a light clay, is very fruitful. On irrigated lands it is a 
common occurrence to obtain three or four harvests from one sowing of jowari ; 
and even in ground dependent on the rainfall for irrigation, three crops have been 
obtained from a single sowing of jowari. 

The letters p and f are frequently interchanged, as well in the colloquial 
as in the written language of Kech. Thus the well-known name Pir Paksh 
becomes corrupted very commonly into Fir Paksh. The name Pdhra into 
Fdhra ; PanJijur is also turned mio Fanj<jur ; sluA fakir into pakir. The word 
dp (“ water ”) is usually pronounced df. 

At the risk of appearing presumptuous, I venture to agree with the identifica- 
tion by General Haig, of Pahra, near Bampur (that is, the modern Persian fort of 
ls’'a^l•ieh).* The “ Masakand of Istakhri ” (I am quoting General Haig) is probably 
Naskand, a well-known locality in Makran (properly ilakuran) to the south-east of 
Bampur. The city of the Khwarij I should be inclined (with all deference, be it 
said) to place south of the watershed of the Sarbaz stream. Bask may well have 
been a district or subdivision, such as have been just described, in which case the 
“village of Yahyah-bin Amr” would have, m all probability, been the principal 
village, the residence of the chief, or the more influential man of the district 
of Rask. 

To talk of ruined cities in this part of the world is apt to prove misleading. 
Ancient sites in Kech Makuran are recognizable by the mounds of white clay 
covered with fragments of pottery which are found in all parts of Baluchistan, and 
known as “ damb.” These mounds are the remains of forts and dwellings. The 
latter are constructed at the present day of either pure clay or of sun-dried bricks 
set in clay mortar. Trunks or beams of the date palm (being the most common 
timber) are set in the walls, especially near angles, to bind the earth or masonry 
together. This system of building is probably that which has always been employed 
in the country'. A large town or village in Kej (that is, the country known as Kej) 
consists of a fort (varying, of course, in size), which is the residence of the chief. 
Adjoining the fort there may be a dozen or so of houses built in the manner just 
described ; these are the dwellings of the principal inhabitants, and the shops of 
the local merchants or dealers, who require a secure place for the storage of their 

■ * This name was obtained in ISbO-hO from local information at Jalk. 



CORKESPONDENCE. 


223 


wares. The remainder of the population, however numerous, dwell in huts, either 
thatched with mats and palm branches, or constructed entirely of those materials. 
Scattered among the date groves are to he found the huts of a considerable number 
of inhabitants whose lands lie at some distance from the village. It cannot be 
expected that “ ruins ” such as are generally understood could be found, except 
where the destruction has been recent. A village such as that just described, if 
destroyed, would, in the lapse of years, form a mound composed of the debris of the 
more permanent buildings, the clmls of earth or unbaked bricks of which would 
dissolve under the action of the elements. 

The only ruins worthy of the name are those of the domed buildings containing 
tombs, and which are evidently mausolea, which have been constructed of carefully 
baked bricks and tiles set in clay mortar. These have been found to exist from 
the Gaud-i-Zirreh on the north all over Kharan, the Panjgur and Keoh districts ; 
those of Galugah in the Mashkel have been already described by Colonel Holdich, 
f.B., etc., from information supplied by me. There are types of these buildings 
among the photographs I am sending to the Society; the general plan of the 
buildings does not vary, but the style of ornamentation does, and in many instances 
the representation of living objects is omitted. 

The hills in the vicinity of such a village as that just described might be in- 
habited by a numerous and warlike tribe owning allegiance to the chief residing in 
the village, but these would dwell in tents, and the destruction of their habitations 
would result in a few handfuls of ashes. 

The only instance of a carved stone is that contained in one of the photographs, 
in one of the panels of which there is a rude figure of a horseman armed with a bow. 

At Jalwar, in the Kharan hills, I discovered inscriptions in what appeared to 
be Arabic characters cut with a blunt instrument into the face of a cliff, and I was 
informed that inscriptions exist in another locality in Makuran, which I have not 
had an opportunity, so far at least, of examining. It was a matter of deep regret 
that it was not possible to photograph the Jalwar inscriptions, or to devote time to 
copying them or to obtaining rubbings. 

There are distinct traces of the occupation of Kech Makuran by the Moghals.* 
In the translation of the Tabakat-i-Nasiri by Major Raverty, treating of the 
subject, the name, given in a mutilated form, on the authority of the Jami-ut- 
tawarikh, of the locality in which the Mogbal horde passed the summer (in a foot- 
note) could be easily made to read Panj Gur. This name is still written in 
two distinct syllables, as well as in one word. 

The Miri fort in the Kech subdivision, which is at present in a ruinous con- 
dition itself, stands on a very extensive “damb”or mound, which is evidently 
that of a more extensive fort or group of habitations than the Miri fort represents. 

There are two localities in Kech (that is, the country known by that name) 
which are known as Kag, one 25 mites north-west of the fort of Chib, in the 
Boleda valley, and the other about 40 mites to the east of the village of Turbat, 
in the Keoh subdivision. At each cf these two localities known as Ndg there is 
an abundant supply cf spring water. To the east of the village of Isai (in the 
Panjgur district), and about 80 miles dist.ant from it, is the fort known as INaghai 
Kalat (the fort of the Kagha). Here there is also a fine spring of water. 

The names of Kej (or Kech) and Panjgur are place-names of very great antiquity . 
The latter was the headquarters of the Administration, and the quarters of the civil 

* At Dizak, in the “ Peroo-Baluch ” country : also seen in names such as “Moghal- 
ji-ab ” (”1116 Spring of the Moghals”), “ Jloghal Khariiia,” and “Turki Ambar.” 
frequently met with in Ktch and Panjgur. 
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officer and Lis establishment were at tlie small village of Chitkiin, where lines had 
also been constructed to house the troops stationed in the country. The surround- 
ing villages used to be constantly visited for purposes of administrative work, as 
■well as the surrounding country, and there are certainly more than five tombs in 
Panjgur. 

Geo. P. Tate, 

Survey of India Departuient. 

Quetta. 


MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1896-1897. 

Foiirleentli Ordinanj Meethig, June 28, 1897. — Sir Clements Markham, 
K.C.B., President, in the Chair. 

Elections. — Hemy de Coun:>/ Agnew; Mathew Arthur, D.L., J.P.; FratJ. 
Bateman; Edward Boyle, Barrister-at-Law ; Captain Murray Cookesly (late 
'Find Regitaent] ; William Montgomery Crook, B.A. ; William Fraser Eunie, 
B.Sc. ; M. n. Spencer Josephs ; Claude G. ^[onlefiore. M.A. ; Thomas Dixon Bust ; 
W. Gordon Sprigg ; Edgar Sal is- Schwidw ; Alexander Tucker Wurdrop {Ciistuin^ 
and Harhour Officer) ; M. L. IPessefs. 

The Paper read was : — 

“Recent Journeys in Persia.” ]>y Captain Jlolesworth 8ykes. 
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Additions to the Library. 

By HUGH ROBEKT MILL, D.Sc., Librarian, R.G.S. 

Thi following abbreviations of nouns and the adjectives derived from them are 
employed to indicate the source of articles from other publications. Geographical 
names are in each case written in full : — 


A. = Academy, Academie, Akademie. 

Ann. = Annals, Annales, Aunalen. 

B. = Bulletin, BoHettiuo, Boletim. 

Com. = Commerce, Commercial. 

C. Bd. = Comptes Kendus. 

Erdk. = Erdkunde. 

G. = Geography, Geographic, Geografia. 
Gee. = Gesellschaft. 

I. = Institute, Institution. 

J. = Journal. 

M. = Mitteilungen. 

On account of the aiuliiguity of the woi 
the list below is denoted by the length a 
ne.arest half-incli. Tlie size of the Journal n 


Mag. = Magazine. 

P. = Proceedings. 

B. = Boyal. 

Bev. = Keview, Bevue, Keviata. 

S. = Society, Societe", Selskab. 

Sitzb. = Sitzungsberioht. 

T. = Transactions. 

V. = Verein. 

Verb. = Verhandlungen. 

W. = Wissenschaft, and compounds, 

Z. = Zeitschrift. 

il» nctuio, (lUiitto, etc., the size of laioks in 
d breadth ot the cover iu inches to the 
10 X 01 


EUBOPE. 

Austrian Alps. Scbjerning. 

Die Pinzgauer. Von Dr. Wilhelm Scbjerning —For=ehuiig, u zur deutscheii 
Landes- uiid Volkskunde . . birausgegebeu vou Dr A Kircliholf Zehuter 

Band. Hett 3. Stuttgart J Engelliorn. 1897. Size 91 x b’i, pp. [101], Illus- 
trations. 

A note on tliis paper was givui in tlie June number of the Journnt. vul. ix. p Otio, 
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Belgium — The Scheldt. Mouvement G. 14 (1897) : 178-179, 197-198, 210-211. Rutot. 
Le cours de I’Escaut a travers les ages geologiques, d’apres nne communication faite 
par M. A. Kutot a la Societe' beige de Geologic. With Maps. 

France— Alps. C. Ud. 124 (1897) ; 1170-1173. Martel. 

Sur I’hydrographie souterraiue et lea chouruna du De'voluy (Hautes-Alpea). Note 
de M. E.-A. Martel. 

France — Brittany. Ann. G. 6 (1897) : 23-44, 103-122, Barrels. 

Des divisions geographiquea de la Bretagne. Par M. Charles Barrois. With Map. 

A regional study, the concluding section of which is devoted to the eft'ects on the 
people of the natural conditions of the district. In considering the history of Brittany, 
the author allows himself to forecast the future of the country as foreshadowed by the 
principles of geography. 

France — Champagne. Ann. (?. 6 (1897): 230-238. Chantriot. 

La falaise de Champagne et le vignoble champenois. Par 31. E. Chantriot. 

France — Gascony. G. Ed. 124 (1897) : 1041-1043. Bnregne. 

Sur le mode de formation dea dunes primaires de Gascogne. Note de 31. E. 
Duregne. 

France — Seine. Lemoine and Babinet. 

Ponts et Ch.ausse'es. Service Hydrome'trique du Bassin de la Seine. Observations 
sur les Cours d’Eau et la pluie centralisees pendant I’anne'e, 1895. . . . Par 31. G. 
Lemoine et M Babinet. Versailles. Size 17 X 11. Diagrams. 

Eesume des Observations oeutrnlise'es par le Service Hydrometrique du Bassin de 
la Seine pendant I’Anne'e, 1895. Par 31. Babinet. Versailles, 1890. Size 10^ x 7, 
pp. 54. 

Germany — Hamburg. M.G. Ges. Hamburg XZ (liVl)'. 131-140. Gottsche. 

Die tiefsteu Glacialablagerungen der Gegendvon Hamburg. Vorlaufige 3Iitthei- 
lung von Dr. C. Gottsche. With Map. 

The maximum depth at which glacial clays have been found by borings in the 
neighbourhood of Hamburg is about 550 feet below the surface. The map shows the 
end-moraiues of Schleswig-Holstein, together with the distribution of alluvial and 
diluvial formations. 

Greece — Athens. J.B.I. British Architects (3) 4 (IStG) : 345-358. Penrose. 

The Parthenon, and the Earthquake of 1894. By F. C. Penrose, f.b.s. With 
Illustrations. 

The paper gives incidentally a history of the Parthenon. 

Greece — Ionian Islands. Cosmos (2) 12 (1896) ; 97-108. Stefani. 

Conni geologic! Bull’ Isola di Leucade. Per Carlo de Stefani. With Maps 
A description of the geology of the island known as Santo 3Iauro, or Leucada, 
in the Ionian group, with effective orographical and geological maps in colours. 
Iceland. Thoroddsen. 

Fra det nordlige Island. Eejseberetuing fra Sommeren 1896. Af Dr. Phil. Th. 
Thoroddsen. (Smrtryk af “ Geografisl; Tidsskrift,” 14 ' Bind, late — 2 det Hefte.) 
Copenhagen. Size 12 x 9J, pp. 22. Map. Presented hy the Author. 

Mediterranean — Crete. Ann. G. 6 (1897) ; 255-257. ArdaUlon. 

Repartition des chretiens et des musulmans dans Tile Crete Par 31. E. Ardaillon. 
With Map. 

The map shows the regions in which there is an important 3Iussulman element in 
the population, and those in which the proportion exceeds oiie-half. The name of eaoli 
town or village is followed by a number giving the percentage of 3Ius8ulmaus in the 
population. 

Norway. Chapman. 

3Vild Norway ; with chapters on Spitsbergen, Denmark, etc. By Abel Chapman. 
London : E. Arnold, 1897. Size 9x6, pp. xiv, and 358. Illustrations. Price 16s. 
Chapters on various parts of Norway, some of them rarely visited by the tourist, on 
Denmark, and on Spitsbergen, the last containing a contribution by 3Ir. Arnold Pike 
on “A Winter in the Eightieth Degree.” The key-note of the work is sport, but this 
involves much reference to natural history. 

Norway — Fauna. Sars. 

Fauna Norvegiie. 3'ol. i. Descriptions of the Norwegian Species at present 
known belonging to the Sub-orders Phyllocarida and Phyllopoda. By (t. O. Sars. 

No. II.— August, 1897.] ' ‘i 
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Christiania ; Printed by the Joint-Stock Piinting Co , 1896. Size 13 x 10, pp. vi. 
and 141. Plates. [In Norwegian and English.] Presented by the Poyal University 
of SoTivay. 

Norway — Meteorology. Mohn. 

.Tahrbuch des Norwegischen Metcorologischen Instituts fiir 1893 (pp. x. and 110); 
1894 (pp. X. and 110); 1895 (pp. x. and 110). Herausgegeben von Dr. H. Mohn. 
Ciiristi.inia, 1895-96. Size 134 x 10. Pn-sented by the Xoricegian Meteorological 
Institute. 

Norway — Fiora. Norman. 

Norges Arktiske I'lora. I. Speciel Plantetopografi. Ifte. Del J. M. Norman. 
Ivristiania ; Oscar Andersens Bogtrykkeri, 1894. Size 10 X 6^, pp. 760. Map. 
Presented by the Poyal Unirersity of Xor way. 

On the arctic flora of Norway. The map is merely a topographical outline. 

Poland. Arctowski. 

Henryk Arcjtowski. Materyaty do llibliografii prac nankowych Polskieh. Zestaw- 
ienie tresci 14-tu toinbw Pamietnika Fizyograticznego 1881-1896. Bruksella, 1897. 
Size 10 X 7J, pp. 16. Presented by the Author. 

Dr. Ai^towski here gives an index arranged according to the authors’ names of the 
1 4 volumes of the publications of the Polish Physiographical Memoirs. The titles are 
given in Polish, with a French translation. 

Spam — Cantabrian Mountains. G.Z. 3 (1897) ; 278-281. Penok. 

Die Picos de Europa und das kautahrisohe Gebirge. Von Albrecht Penck 
A contribution to the morphology of the Ibeiian peninsula. 

Spain — Galicia. Blachtcood's flag. 162 (1897) : 109-119. Lynch. 

An Unnoted Corner of Spain. By Hannah Lynch. 

A gracefully written record of travel in the province of Galicia and along the north 
coast of Spain. 

Sweden — Norbotten. Schoener. 

Schwedens Hogfjiillgebiet. Von J. G. Schoener. (Separat-Abdruok aus Nr. 
475 und 476 vom 1. und 15. April 1897 der “ Oesterr. Alpen-Zeitung.”) Wien. 
Size 11 X S, pp. 12. Presented by the Author. 

Switzerland— Jungfrau Railway. Guyer-Zeller. 

The Proposed Jungfrau Railway rising to an altitude of 13,070 feet. Considered 
from its scientific, technical, and tinancial aspects. Zurich : Printed by F 
Schultliess, 1897. Size llj X 8J, pp. 86. Map and Flutes aceoinpanying. 
Presented by the Jungfrau liatlwag ^syndicate. 

Full plans are given for the most remarkable mountain railway ever projected, and 
the accompanying pamphlet considers the practicabdity of the scheme in all aspects, 
scientific, engineering, hygienic, and financial. 

Switzerland — Jungfrau. Deutsche Hundschnti G. 19 (1897) : 241-249, 299-311. Wottitz, 
Die JuDgfraubahn. Von J. Wottitz. ltT7/< Map and Illustrations. 

An account of the projected railway up the Jungfrau. 

Switzerland— Lake of Geneva. Halbfass. 

Morphometric des Genfersees. Von Dr. Wilhelm Halbfass. Size x 54, pp. 
[28j. Plate, Pre'rnttd by the Authoi. 

A discussion based on the map of the official Swiss bathymetrical map of the lake. 
Switzerland — Map. Friih. 

Eiu Relief der Schweiz. Von Dr. J. Friih in Zurich. Scparafahdruck aus der 
Sobweizerischeu Piidagogiscben Zeitschrift. VH. J.ihrgang 1897 Heft iii. 
Zurich, 1897. Size 9J x 6§, pp. 12. Presented by the Author. 

On the educational utility of the lu-opoced relief-map ot Switzerland on the natural 
scale (for height and horizontal distance) of 1 : Ibtl.OOO. The author points out the 
l.dntncss of the relief on this scale, and suggests the production of a larcer-seale 
relief map. 

Switzerland — Saas. Balch 

Ascents near Saas. Bv Edwin Swift Balch. Reprinted from Appalachia, vol 
viii., No. 2. [Boston, 1896.] Size 10 x 6, pp. [S]. Plates Fresentedby the Author. 
Switzerland— Saas VaUey. Coolidge. 

Quthines nous dc lieux dans la vallc'c de Saas. (Separat-Abdruok aus dem 
" .\nzeiger fur Schweiz. Geschichte.” Nr. 6, 1896 und Nr. 1, 1897.) Par W. A. B. 
Ucolidgc. Size 10 X 7, pp. 12 Presented by the Author. 
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Turkey. Q.Z. 3 (1897) : 249-256. Vambery. 

Me Stellung der Tiirken in Europa. Von H. Vambery. 

Prof. Vambery discusses the composition of the population in European Turkey; 
and incidentally the position of Turkey with regard to the great Powers. 

United Kingdom — England. J. Matuhester G.S. 12, 1896 (1897): 157-167. Wells. 

The Canals and Navigable Rivers of England. By Lionel E. Wells. 

United Kingdom — England — Herefordshire. Sevan, Davies, and Haverfield. 

An Archteological Survey of Herefordshire. By the Rev. J. O. Sevan, jr.A. ; 
James Davies ; and F. Haverfield, ji.a. Westminster: Printed by Nichols &Sons, 
1896. Size 12 x 10, pp. 16. Map. 

The pre-Conquest antiquities of Herefordshire have been catalogued, and their 
positions recorded.by appropriate signs on a map on the scale of 4 miles to 1 inch. 

United Kingdom — England — Lancashire. Harrison. 

An Archseological Survey of Lancashire. By William Harrison. Westminster : 
Printed by Nichols & Sons, 1890. Size 12 x 10, iip. 26. Map. 

The district covered by this survey, and incorporated in the accompanying map, 
€.vtend8 beyond the borders of Lancashire, and, including the greater part of the Lake 
District and some of Western Yorkshire, affords an excellent opportunity for cataloguing 
the antiquities and showing the mutual relations of ancient sites in the north-west of 
England. 

United Kingdom — England — Lancashire. Bolton. 

J. Manchester G.S. 12, 1896 (1897): 188-197. 

The Physical Geography of North-East Lancashire. By Herbert Bolton. With 
Map and Illustrations. 

A good piece of local geography. 

United Kingdom — England — Southport. Baxendell. 

Borough of Pouthport, Meteorological Department. Tlie Fernley Observatory. 
Southport. Report, and Results of Observations, for the year 1896. By Joseph 
Baxendell. Southport, 1897. Size 10 x 74, pp. .'iO. 

United Kingdom — Scotland. Blaikie. 

Itinerary of Prince Charles Edward Stuart, from his landing in Scotland, July, 
1745, to his departure in September, 1746. Compiled from The Lyon in Mournimj, 
supplemented and corrected from other contemporary sources by Walter Biggar 
Blaikie. With a Map. Edinburgh : Printed ... by T. A: A. Constable for the 
Scottish History Society, 1897. Size 9x6, pp. xvi. and 166. Illustrations. Pre- 
sented by the Author. 

This singularly interesting work will receive a special notice. 

ASIA. 

Afghanistan. McMahon. 

The Southern Borderlands of Afghanistan. By Captain A. H. McMalion. From 
the Geographical Journal for April, 1897. Size 10 x 64 , pp. 24. Map and Illus- 
trations. 

■Ceylon. JU.G. Gc.-’. Huwhurp 13 (1897) : 70-91. Geiger. 

Ceylon und seine Bowohner. Von Prof. Dr. AVillielm Geiger. 

A general account of a visit to Ceylon in 1895-96, undertaken on behalf of the 
Bavarian Academy of Sciences in order to pursue linguistic and historical sludies- 

China — Lighthouses, etc. 

Cliimi. Imperial Maritime Customs. III. — Miscellaneous series: No. 6, List ot 
the Cliiuese Lighthouses, Light-Vessels, Buoy-i, and Beacons for 1897. (Corrected 
to December 1, 1896.) Tweuty-tifth Issiie. Shanghai: Statistical Depaitment ot 
the Inspectorale General of Customs. 1897. Size 11 X 9, pp. 52. Charts. 

The position of all tlie Chinese coast and river lights is shown in three charts. 

Dutch East Indies. Van der Chijs. 

Neiierlandsch-Indisch Plakaatboek, 1692-1811. Dour J. A. Van der Ch'js. A^jt- 
tieiide Deel, 189S-lt509. Batavia, 1896. Size 84 X 54, pp. 1164. 

India. J.S. Arts 45 (1897) ; 561-571. Black 

The Railway to ludia. By C. E. D. Black. With Map. 

The iiropcsed railway route to India is fiom Alexandria to the heal of t.ie Gulf of 

Q 2 
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Akaba, thenee across Northern Arabia to the Euphrates, and on by Basra, the eastern 
side of the Persian gulf, and along the south of Baluchistan to Kurraehee. 

India — Assam. 

Eeport on the Eiver-bome Trade of Assam for the Quarter ending September 30, 

1896. [ShiHong, 1897.] Size 13i x 8^, pp. 42. 

India — Burma. Fortnightly Rev. 62 (1897) : 86-104. Parker. 

The Burmo-Ohinese Frontier and the Kakhyen Tribes. By E. H. Parker. 

An account of a journey from Bhamo in 1893 through the territory of the Kakhyen 
tribes. 

India — Kulu. Globus 71 (1897) : 1-8, 23-29. Oppert’ 

Beise nach Kulu im Himalaya. Von Prof. Gustav Oppert. With Illustrations. 

Tndin. — Eainfall. Nature 66 (1897) : 110-115. 

Periodic Variations of Rainfall in India. By J. E. 

An elaborate study of the variations of Indian rainfall which appears uot to be 
associated with similar variations of the same or opposite phase in other parts of the 
world. 

Malay Archipelago— Celebes. Rev. Maritime 133 (1897) : 5-17. 

Renseignements recueillis a Macassar par le “Duguay-Trouin.” 

Palestine. Whitty. 

Palestine Exploration : Further Revelations ! chiefly concerning the Discovery 
of “Whitty’s Wall ” at Jerusalem (King Solomon’s Rampart). By the Rev. John 
Irwine Whitty, ll.d., etc. London : Simpkin & Co., 1897. Size '8| x 5}, pp. 50. 
Map. Presented by the Author. 

Siberia — Gold. Her. Scten(»/ig«e (4) 7 (1897): 513-528. Sabachnikofl and Levat. 

Les placers aurifl-res de la Siberie orientale. Par T. Sabachnikofl' et E. D. Levat. 
With Map and Illustration. 

Gives an account of the method of prospecting for gold used in Eastern Siberia, 
and of the working of the placers, with special reference to the economic conditions of 
Russian gold-mining. 

Tibet — Sanpo. Glohus 71 (1897): 334-339. Beicbelt, 

Der Tsaiigpo-Brahmaputrafluss von der Quelle bis Sadiya. Von G. Th. Eeichelt. 
With Maps. 

■Western Asia. Bigbam. 

A Ride through AVestern Asia. By Clive Bigbam. London ; Macmillan & Co., 

1897. Size 91 x 6, pp. xii. and 284. Maps and Illustrations. Price 8s. 6d. 
Presented by the Publishers. 

Mr. Bigbam, in the course of thirteen months, travelled through Asia-Minor, 
visiting Angora, Sivas, Ersinjan, Erzerura, Bayazid, and then entered Persia, through 
which he made a number of routes, some leading him into regions very rarely visited. 
He also made a rapid visit to Mesopotamia, and concluded his already extensive travels 
by a run to Samarkand on the Trans-Caspian railway, a journey to Kashgar, and 
a crossing of the Tian Slum to the Siberian railway line, by which he returned to 
Europe. The narrative is lively and concise, the illustrative photographs well 
selected, and the maps show the numeious routes clearly. 

APBICA. 

Africa — People. Co-'ouos (2) 12 (1895-96) . 82-89, 115-1 .lo. Lenz. 

Sui cosidetti “popoh nani” dell’ Africa, pel dott. Oscarre Lenz. 

On the dwarf-peoples of Africa. 

Africa. Peters. 

Lecture delivered by Dr. Carl Peters on the Future of Africa, at the Society of 
Arts, on JIarch 5, 1897. London, 1897. Size ‘.i x 6, pp. 16. 

Algerian Sahara. Ann. G. 6 (1897): 147-168. Hess. 

L’Extreme-Sud algcrien et ie Touat. Par 51. Jean Hess. With Map and Photo- 
graphs. 

British East Africa — Uganda. Vandeleur,. 

Two Years’ Travel in Uganda, Unyoro, and ou the Upper Nile. By C. F. S. 
A’audeleur, p.s.o. From the Geoi/raphical Journal for April, 1897. Size 10 X 6], 
pp. 26. With Map and Illustrations. 
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East Africa — Scmaliland. B.S.G. Romans n (1896): 5-30. Ghica-Comaaesei. 

O culatorie prin tara Somalilor. Conferinta . . . de Dim. Ghica-ComAnesci. 
TFi77t Map and Illustrations. 

East Africa — Victoria Nyauza. Petermanns M. 43 (IS97): 77-SO. Biard. 

Der Victoria-Nyansa. Von Pater Brard. With Map. 

On the southern part of the Victoria Nyanza. 

Eastern Africa. &porf 19 (1897) : 131-133, 143-145. Eeinisch. 

Ein Blick auf Aegypten uni Abessinien. Von Leo Beinisoh. 

German East Africa. Koloniales Jahrb. 10 {1S97) : 1-17. Bernhard. 

Ueher Eisenbahnprojekte in Deutscli-Ost-Afrika. Von L. Bernhard. 


German East Africa. Kolmiales Jahrb. 10 (1801): 40-62. Maereker. 

Landesaufnahme von Deutsch-Ostafrika. Von Maereker. 

German South-West Africa. M.G. Ger. Hamburg 13 (1897) ; .58-69. Bove. 

Wissenschaftliohe Aufgaben in Sudwestafrika. Von Dr. K. Dove. 

German South-West Africa. M.G Ges. Hamburg IZ (IS'Jl) : 141-142, Hartmann. 
Bemerkungen zur Vorlautigen K.arte des Koncessions-Gebietes des South-West 
Africa Co, Lim. Von Premiev-lieuteuaut a la suite Dr. ph. Hartmann. With 
Map. 

The map is on the scale of 1 : .500,690. 

Italian East Africa — Erythrea. Be la Jonqniere. 

0. De la .Tonquiere. Les Italiens en Erythre'e. (Juinze ans de Politique ooloniiile. 
Paris: H. Cliarles-Lavauzelle [not dated, 1897 ’j Size 9x6, pp. 352. Maps. 
Price 5s. 


The subordinate place given to dates throughout thi.s work reduces its value as a 
hook of reference. It gives a continuous history of Ittlivn enterprise in East -Africa, 
and details of the recent disastrous war. There are numerous sketch-maps. 

Pertnguese West Africa. itfoitrsment (?, 14 (1897) : 175-178. 

Le Cliemiii de Fer d’Auibaka. With Map. 

On the railway from Luanda to Auib.vka, and its projected extension. 

South Africa. Schulz and Hammar. 

The New Africa. .A .lourney up the Ohobe and liown the Okovanga Bivers. A 
record of Exploration and Sport. By .Aurel Schulz, .u.D., and .August Hammar, c.E. 
With a newly ilrawuJIipof hitlierto unexplored parts of the 0 arntry, and Seventy 
Illustrations from Orrginal Drawings by the Authors, and Photographs. London : 
5\'. Heinemann, 1897. Size 9^ x 6, pp. xii. and 496. Price 288. Presented bg the 
Publisher. 


South Africa — Zambesi. Rev. .^rienfifigue (1) 1 (1811): 561-564. Foa. 

Un voyage sur les bords du Z.imbcze, d’apres 31. E. Foa. With Illustrations. 

Tunis. AriJt. G. 6 (1897) : 239-254. Blanchet. 

Le Djebel Demraer. P.ir 31. P. Blanchet. 117f/t Map. 

The author resuscitates the oid .Arab name, .Tebel Demraer, for the whole mountain 
h lokbone of Southern Tunis, a,t present, known un ler ditfereut names in its different 
natural divisions. 

West Africa. An-t. G. 6 (1897): l:;3-140. Tout^ 

Priucipaux re'sultats geograpliiques de la mission Tonte'e. TTifA ilfnp. 

West Africa. Harford-Battcrsly- 

Niger and Yoruba Notes. -A Record of Work in Western Ejuatorial Africa. 
3ols. i. anil ii. E.lited by 0. F. 11 irford-Battersby, x.n. London : Slarshall Bros., 
189.5 and 1896. Sue 10 x 74, pp. (vol. i.) iv., 48, and 48 ; (vol. ii.) iv. and 96. 
Maps. Presented hg the Ediiar. 


NORTH AHESICA. 

Canada. Bawson, Tyrrell, Low. 

Recent Expioratious in Can, via. 1891-96. I. Introductory Sketch. By G. 31. 
Dawson, c 51. o.. etc. 2. Tlie Barren Lands of Canada. By J. Burr Tyrrell, 5r 
etc 3. The Labrador .Area. Bv A. P. Low, b.-V sc., etc.’ Reprinted from the 
OltaiCfi Xaluralist, vol. x. No. 11.’ Ottawa, dl.irch, 1897. Size 9 x 6, pp. [16]. 

Q ^ 



230 


eEOORAPHXCAL LITEBATPEE OF THE MONTH. 


Canada — Bell Biver. 3. Geolc^. S.Ajneriea S (1S97): 241-250. Bdl 

Evidences of Keith-easterly differential lisiag of the land along Bell Eiver. Bj" 
Eobert Bell. With Maps. Presented hy the Author. 

Canada — ©ulf of 8t. Lawrence. Ann. Mydrographie 25 (1897) : 11&-122. Schott. 

Weitere Beitrage zur Hydrographic des St. Lorenz-Golfes. Nash den Eanadissheu 
Berichtea bearbeitet von Dr. Geihard Schott, ^yith Plate. 

Canada — Mineral Industry. Ingall. 

Geolcgical Survey of Canada, G. 31. Dawson, e si.a, etc.. Director. Part S. Annaal 
Eeport, vol viii. Section of Slineral Statistics and Slines, Annual Eeport for 
1895. Elfric Drew Ingall. Ottawa, 1897. Size 10 x 7, pp. 104. 

Historical. Winship, 

The Coronado Expedition, 1540-1542. By George Parker IVinship. Estiact from 
the Fourteenth Annual Eeport of the Bnrean of Ethnology. B'ashmgton, 189'i. 
Size llj X 8, pp. 327-638. Illustrations and Faesinale Maps, Pnsented hy the 
U.S. Bureau of Ethnology. 

This will be speci.ally noticed. 

United States. 

Annual Eeport of the Chief of Engineers, United Slates Army, to the Secretary of 
War, for tlie year 1896. Six Parts. Washington, 1896. Size 9J x 6, pp. 4196. 
Maps and Diagrams. Presented by the Engineer Department, V.S. Army. 

This voluminous report gives particulars of the public worts carried out on tht 
navigable rivers of the Uiiittd States in 1896. 

United States — Alaska. Schott. 

Standard Geodetic Positions in South-Eastern Alaska, tlepfading on astronomic 
observations made during 1892-!i3-94. Eeporls of December 27, 1893; 3Iareh 28 
and August 7, 1894. By C. A. Sebott.— Eeport of the Superintendent of the U.8. 
Coast and Gecdetic Survey . . . 1894. Pari ii. Pp. 71-85. Washington, 1895. 
Size 12 X 9. 

United States — Alaska. Sehott. 

Distribution of the magnetic declination in Alaska and adjacent waters for the 
year 1895. Eeport by C. A. Schott. — Eeport of the Superintendent of the US. 
Coast and Geodetic Survey . . . 1894. Part ii. Pp. 87-100. Washington, 1895. 
Size 12 X 9. Charts. 

United States — Kassachnsetts. 

Geographic positions in the state of 3Ia3sachusefts. 1832-1890 (second enlarged 
and revised edition). — Eeport of the Superintendent of the U.S. Coast and Geodetic 
Survey . . . 1894. Fart li. Pji. 349-615. Washington, 1895. Size 12 .x 9. Charts. 

CENTEAL AND SOUTH AMEEICA. 

Bolivia — Bio Beni. Heath and Balliviam 

Ministerio de Instruccion Puhlica y Fomento. La expleracinn del Eio Beni. 
Eevista liistorica. per el Ur. Edwin K. Heath. Tradueida y anotada por Hanuel 
\. Balliviau. La P.iz, 1896. Size 8^ x 6, pp. iii.. ■'<9, and i;x. 

British Honduras. 

rBritisli Honduras : Addresses of 'Welcome to Sir A. Mf dunev. 1S96 ] Size 
i3Jx8Epp.l2. 

Central America. Sapper, 

Das Ndrdhclie 3Iitt< I -Anierikn nelst eincm An-flui tiach dcni Ilociilnnd viui 
Analinac. Eciseii und Stiidicn aus den -lahren 1888-1895. Aon Dr. Carl .Sajipi r. 
Braunschweig; F. d'iewig und Solin, 1897. Size 94 X 6. pji xii, and 436. With 
Enrtruit. Alap<. and Elan~ Erire 9s, 

This book brings together the important infoiaiation wbi.cL Dr. Call Sapjier ha- 
been accumulating on Ci-ntiul Ainerica during tin last .-even Voius It deals with all 
the conditions of gcogiapby, and is illustrated hy u siric- of v(rt iiselul general 
physical niajis 

Ecuador— Bio Napo. Dolby Tyler and Giglicli, 

Gli ultimi gioini dell’ Etii dell.i Pietra (America rni ridionale) Di al-uni .strummti 
litici tuttora in iiso pire.^so certe trihu del Eio Napo, Nota ili Carlo H, Dolbv- 
Tyler ed Enri.'o H. Giglioli. (Estratto dull' Anhirin pi, l’A,itii.pi,l,„ii,t 1' Etnnliiiiin . 
Vol. XXV. F.iseicolo 3’, 1895.) Size Id x 6^. lip. 14. EiestnUd hy Prut. i:u‘. 
Enriin H. Gighnli. 

Gii stone implements in Usc on the Ei" Nai o. 
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WEST INDIES. 

West Indies. Newton. 

Glimpses of Life in Bermuda and the Tropics. By Margaret Newtou. London : 
Digby, Long & Co. [1897.] Size 8 x 5J, pp. xii. and 256. Illustrations. 

Frice 6*. Presented by the Pnhlishera. 

The authoress gives a pleasant account of an agreeable holiday spent in sketching 
in Bermuda and the West Indies, most of the islands of which, lying on the mail-route, 
were visited. A selection of clever pen-and-ink sketches illustrates the book. 

West Indies— Virgin Islands. O.Z. 3 (1897) : 121-137. Deckert. 

Politisch-geographische Betrachtungen fiber Westindien. Von Dr. Emil Deckert. 
IV. Die Jungferninseln. 

AUSTBALASIA AND OCEANIC ISLANDS. 

Australia. J. il/ancftestcr G.S. 12 (1896) (1897) : 109-127. Harper. 

The Growth and Progress of the Australian Colonies. By W. Harper. With May. 
Australia — Alps. J.R.G.S. Australasia S (189&): la-dS. Helms. 

The Australian Alps, or Snowy Mountains. By Richard Helms. 

New South Wales — Historical. 

The Brabourne Papers. (Relating to the Settlement and Early History of the 
Colony ; purchased from Lord Brabourne by Sir Saul Samuel. Agent-General.) A 
Pamphlet containing a Summary of the Contents of these important Papers. 
Reprint of a pamphlet published in 1886 by Charles Potter. Government Printer. 
Sydney. Size 9J x 6, pp. 48. 

The “ Brabourne Papers ” are really the letters preserved by Sir Joseph Banks, 
which were addressed to him by correspondents, mainly in the recently founded colony 
of New South Wales, on the early history of which they throw much new light. This 
pamphlet is a summary and table of contents of the wiiole collection, which will 
ultimately be published in its entirety. 

Queensland — Anthills. P.R.S. Queensland IZ {ISdl) : 99-100. Jack. 

Note on the “Meridional Anthills” of the Cape York Peninsula. By R. L. Jack. 

A note describing the remarkable anthills of northern Queensland, built by ter- 
mites, and possessing the curious characteristic of being placed due north and south. 
The reason for this is stated by Mr. Jack to be that in that position they secure the 
maximum of desiccation. 

Queensland — Meteorology. J. Jfancftcs/er G.N. 12, 1896 (1897) : 128-136. Wragge. 

Meteorology of Queensland. By Clement L. Wragge. 

Solomon Islands — New Georgia. J. Jnthrop. I. 26 : 357-412. SomervUIe. 

Ethnographical Notes in New Georgia, Solomon Islands. By Lieut. Boyle T. 
Somerville. With Illustrations. 

Victoria — Geology, Stirling. 

The Geological Society of Australasia. Session, 1896. Inaugural Address by the 
President, Janies Stirling. Seiitembur 25, 1896. Size Si x pp. 16. 

A summary of the geologv of Victoria, with special reference to the minerals of 
economic value. 


rOLAB BE6IONS. 

Antarctic. Arctowski. 

Quehjues remiirquts sur rinic'ret qu’i'ffre pour la geologie I’cxploration des regions 
antarctiques. Par H. Ari^towski. (Extrait du Bulletin de la Societe' Beige de 
Geologic, etc Tome X. Annee 1896.) Size lU x 6i, pp. 4. Presented by the 
Author. 

Dr. Ar9towski of the Belgian Antarctic Expedition suggests that the tertiary 
j-oeks of the xViides reappear in Grahamsland, which he beiieves to be a prcloiigatiuu 
of the American continental axis. 

Antarctic. GhJjas 71 (18!t7) : 320-325. Lindeman. 

Die ncueren Reiscii ziir geographischen Erforschung der Sudpolarregion und der 
deut.sche Plan. Von M. Lindenian. III. (Schluss.) With Illustrations. 

This concludes Herr Liuiiemann’s excellent resume' vt the history of antarctic 
exploration 
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Arctic. Simon. 

Henry Simon’s occasional Letter. Special N.ins“n Number. April, 1897. Man- 
chester. Size 14: X 85, pp. 8. Portrait and Illustrations. 

Arctic and Antarctic. J.S. Arts 45 (1897) ; 632-C36. Trevor-Battje. 

Arctic and Antarctic. By Aubyn Trevor-Battye. 

Arctic — Nansen’s Voyage. Ann. G. 6 (1897) : 71-78, 1G9-180. Zimmermann. 

Le voyage de Nansen et les Theuries sur les courants du pole bore'il. Par M. BI 
Zimmermann. 

Greenland. PeUrmanns 31 43 (1897) : 86-95. Hartz. 

Die danische Expedition naeh Ostgro iland 1891-92. Von N. Hartz. lYith Map. 
Deacrihea and gives a geological sketch-map of Scoresby Sound. 

Spitsbergen. Conway. 

The First Crossing of Spitsbergen. By Sir W. Martin Conway. From the 

Giortniphical Journal for April, 1897. Size 10 x 6J. Mapis and Illustrations. 

MATHEMATICAL GEOGRAPHY. 

Astronomical. 

Tables ns-d in the Nautical .Almanac Office for the calculation of the Occultations 
of Stars by the AIoou generally, together with snecial tabli-s adapted for the Royal 
Ob.-ervafories at Greenwich and the Cape of Good Hope. London: Printed . . . 
liy Bailing A Son. 1896. Size lo^ X 8), pp. 48, 

Geidesy. A'noiWed;;e 20 (1897): 148-150. Fowler. 

Measurement of the Earth. By A Fowler. (lUnstraffd.') 

.An aoiniint of some historical geodetic surveys, with a photograph of the monument 
at Hainmerfe.'t oominemorating the end of the tiiaugulated meridional arc from the 
mouth of the Danube. 

Geodesy. 

Formulte and tables of factors for the computation of geodetic positions (fourth 
rev'si il ,md enlarged edition). — Report of tlie Superintendent of the U.S Coast 
and Geodetic Survey . . . 1894. Part ii. Pp, 277-348. Washington, 1895. 
Mzo 12 X 9. 

Photographic Surveying. Ann. G. 6 (1897) : 07-102. De la Noe. 

Les mefhodes pliotographiiiues en topngraphie. Par JI. le general de la Noii. 

An epitome of tlie results olitained in Switzerland by Herr Rosenmund, who deckled, 
after experiments, that photographic methods were of unique value only in reducing 
the time necersary to he spent in the field, and that they should only be employed in 
eases where the number of days in tlie year available for field-work was very small. 

Position — Determination. Ann Hydrographie 25 {XSdl): 122-127. Teteus. 

Leber geographisclie l.lrtsbeetimmung an Lande ohne astronomische Instrumeute. 
Von Otto Teteiis. 

.A statement of Dr. Paul Heizer’s method of observing for position without 
instruments. 

PHYSICAL AND BIOLOGICAL GEOGRAPHY. 

Air and Life. RusseU. 

Smithsonian Miscellaneous Collections. 1072. Hodgkins Fund. The Atmosphere 
in relation to Human Life and Healtli. By Francis Albeit Rollo KusSell. 
AVasliington : The Smithsonian Institution, 1890. Size 10 X 0, pp. 148. 

Air and Life. Varigny. 

Smithsonian lliscellaneous Collections. 1071. Ilndgkiiis Fund. Air and Life. 

By Henry de A'urigny, m i> , etc. dVashingtoii, 1890. Size 10 x OJ, pp. 70. 

Dr Varigiiy’s essay was awarded the third prize of t;2.i0 in the competition for 
the Hodgkins Prize recently held m Wiisliington. It deals comprehensively with the 
composition of the atuiosjdiere, and with the relations ot air to life. 

Air in Towns. Cohen. 

Smithsonian 3Iiscellaneons Collections. 1073. Hodgkins F’und The Air of 
Towns. By Dr. J. B. Cohen. tVashingtnn, 1896. jSize 10 X 6J, pp. 42. Plates. 
Atmospheric Sounds. 71 (1897) : 33:1-334. Sieger. 

Seeschitssen, Wasserscliiissc, Nebelrulpse, Luftpuffe. Von Dr. R. Sk gei. 
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Geodesy. Hirsch. 

Oomptes-Rendus des Seances de la Commission Permanente de 1’ Association 
Geode'sique Internationale rennie A Lausanne dn 15 an 21 octobre 1896 rediges 
par le Secretaire perpetuel A. Hirsch, suivis des Rapports sur les travanx 
geodesiques accomplis dans les differents pays pendant la demibre annee. Berlin ; 

D. Reimer, 1897. Size llj x 9, pp. 318. Maps and Flats. 

Amongst the more important reports and maps in this volume are those dealing 
with the triangulation of Italy and of Japan. 

Gravity. Preston. 

Telegraphic determination of the force of gravity at Baltimore, Md., from 
simnltaneous observations at Washington and Baltimore. By E. D. Preston.— 
Report of the Superintendent of the tX.S. Coast and Geodetic Survey . . . 1894, 
Part ii. Pp. 57-70. Washington, 1895. Size 12 x 9. 

Gravity Measure. Putnam and Gilbert. 

Relative determination of gravity with half-second pendulums, and other 
pendulum investigations. By 6. R. Putnam; and a report on a geological 
examination of some Coast and Geodetic Survey gravity stations. By G. K. 
Gilbert. — Report of the Superintendent of the U.S. Coast and Geodetic Survey 
. . . 1894. Part ii. Pp. 7-55. Washington, 1895. Size 12 x 9. 

Meteorology. Snclaux. 

Smithsonian Contributions to Knowledge. 1034. Hodgkins Fund. Atmospheric 
Actinometry and the Actinic Constitution of the Atmosphere. By E. Duclaux. 
Washington : the Smithsonian Institution, 1896. Size 13J x 10, pp. 48. Pre- 
sented by the Smithsonian Institution. 

Meteorology. Gebelin. 

Les limites ge'ographiques du Climat Tempe're'. Communication faite au Congg’es 
national des Socie'te's franqaises de Gwgraphie le 6 Aoht 1895 (16'' Session; 
Bordeaux). Par Jacques Gebelin. Bordeaux : Feret et Fils, 1896. Size 10 X 6§, 
pp. 10. Map. 

The author’s definition of “temperate” climate includes on his map Spitsbergen 
and the Punjab. 

Meteorology. McAdie. 

Smithsonian Miscellaneous Collections. 1077. Hodgkins Fund. Equipment 
and Work of an Aero-physical Observatory. By Alexander McAdie. Washington : 
the Smithsonian Institution, 1897. Size 10 x 6|, pp. 30. Presented by the 
Smithsonian Institution. 

This essay discusses the equipment and sphere of work of a laboratory devoted to 
the study of the physical conditions of the atmosphere, such as has been proposed for 
one of the American universities. 

Ocean Depths. 

List of Oceanic Depths and Serial Temperature Observations received at the 
-Admiralty during the year 1896, from H.M. Surveying Ships, Indian Marine 
Survey and British Submarine Telegraph Companies. Hydrographic Depart- 
ment, Admiralty, London, February, 1897. Size 13 J x SJ, pp. 20. Presented by 
the Hydrographic Department, Admiralty. 

Oceanography — Tides. Harris. 

Manual of Tides, Part iii. Some connections between harmonic and non-harmonic 
quantities, including applications to the reduction and prediction of tides. By 
Rollin A. Harris. Report of the Superintendent of the U S. Coast and Geodetic 
Surv'ey . . . 1894. Part ii. Pp. 125-262. Washington, 1895. Size 12 x 9. 
Tables. 

Plant-Geography. Abh. h. A. Wiss. Berlin (1896) : 1-28. 1-36. Ingler. 

Ueber die geographische Yerbreituug der Rutaceen im Verhaltniss zu ihrer syste- 
matischen GUederung. Von H™’ Adolf Engler. With Maps. 

Deber die geographische Verbreitung der Zygophyllaceen im Verhaltniss zu ihrer 
systematischen Gliederung. Von H"“ Adolf Engler. With Maps. 

Numerous clear maps are given, showing the distribution of a large number of 
separate species. 

Seismology. Bev. Scientifique 7 (1697) : 360-3*^2. Lapparent. 

Les mouvements de I’e'corce terrestre. Par M. A. de Lapparent. 

It is "ratifying to observe that M. de Lapparent acknowledges the assist.rnce given 
him by the notices of geographical literature in this Journal. 



234 


GEOGRAPHICAL LITERATURE OF THE MONTH. 


Terrestrial Magnetism. Bauer. 

On the distribution and the secular variation of Terrestrial Magnetism. No. iv. 
On the component fields of the Earth’s permanent Magnetism. [Abstract.] By 
L. A. Bauer. (Reprinted from Terrmtrial Magnetism.) Size itj x 7, pp. [7]. 
Chart. Presented hy the Author. 

Terrestrial Magnetism. Terrestrial Magnetism 2 (1897): 27-31. Schmidt. 

On the Distribution of Magnetic Observatories over the Globe. By Adolf Schmidt. 

Terrestrial Magnetism. 

Comparison and Reduction of Magnetic Observations. — Report of the Committee, 
consisting of Prof. W. G. Adams, Dr. C. Chree, Lord Kelvin, Prof. G. H. Darwin, 
Prof. G. Chrystal, Prof. A. Schuster, Captain E. W. Creak, the Astronomer Royal, 
Mr. William Ellis, and Prof. A. W. Rucker. (Section A. British Association 
Meeting, Liverpool, ISKb'.) Size 8J x oj, pp. 12. 

Tidal Phenomena. American J. Science (4) 3 (lSti7) : 406-412. Duff. 

Seiches on the Bay of Fundy. By A. AVilmer Duff. 

The author traces the secondary undulations of a recording tide-gauge on the Bay 
of Fundy to seiches concerning which he confirms Forel’s theory that thev are due to 
the free vibration of the whole water in a basin. 

ANTHEOPOGEOGRAPHT AND HISTORICAL 6EOBRAPHY. 

Ancient Geography. Tozer. 

A History of Ancient Geography. By H. F. Tozer, m.a. Cambridge : The 
University Press, 1897. Size 8 X 54, pp. xviii. and 888. Maps. Price 10*. 6d. 
Presented by the Cambridge University Press. 

A special notice of this book will be given. 

Anthropogeography. liev. Scientifique (i) 7 (1897) : 353-360. De la Blache. 

L’e'duoation des indigenes. Par M. P. Vidal dc la Blache. 

Discusses the problem of education for the natives in French colonies, which is 
recognized as difficult and delicate, but not impossible of solution. 

Anthropogeography. JB. American G.S. 29 (1897) : 1-12. Mindeleff. 

The Influence of Geographic Enrironment. By Cosmos Mindeleff. 

This theme is treated with reference to the Pueblo Indians of the »outli-west of the 
Uniti‘d States, who ha\ o for many centuries inhabited a country of pronounced and 
exceptional natural features. 

Anthropogeography. G.Z. 3 (1897) : 268-278. Batzel. 

Die geographische Methods in der Ethnographic. Von Friedrich Ratzel. 

In the form of a criticism of Achelis’ “ Moderne Volkerkunde,” Prof. Ratzel gives 
an interesting exposition of the application of geographical method to ethnograpliy. 
Anthropology. M. Deutsch. Schutzgeb. 10 (1897) ; 1-25. Seidel. 

Instruktion fiir ethnographische Beohachtungen und Sammlungen in Togo. . . . 
Bearbeitet von H. Seidel. 

A series of questions for the special guidance of German officials in Togo, with the 
object of fully studying the anthropological conditions. 

Arab Geography. G K 3 (1897) : 1.37-146. Schwarz. 

Die alters geographische Litteratur der Araber. Von P. Schwarz. 

Notes on some of the older Arab geographers, especially Ibn Khordadbe (ca. 850), 
and Mukadasi (ca 1070). 

Cabot’s Voyage. Blachiruod’s Mag. 161 (1897). 838-851. 

John Cabot: an Anniversary Story. 

Civilisation. J. B. Statistical S. 60 (1897): 148-161. Rubin. 

A Measure of Civilisation. By Marcus Rubin. Translated by A. AV. Flux m.a. 
Historical — Albuquerque. Rebello 

J. J. df Brito Rebello. Ementas hislori< a8. I. A edade de Aftbnso de Albu- 
querque. Coimbra, 1896. Size 10 X 7, pp. 26, Presented by the Author. 
Historical— Asiatic Trade. M.O. Ges. Hamburg 13 (1897) : 92-130. Baasch. 

Die Anfange des modernen A'erkehrs Ilamburgs mit A’orderindien u. Ostasien. 
Von Dr. Ernst Baasch. 

On the early trade between India and Hamburg by sea ; but this trade onlv began 
in 1/91, aud for the next ten years the annual number t/f vi ssels from India and 
China to Hamburg varied from tan to seven. 
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NEW MAPS. 

By J. COLBS. Map Curator, E.G.S, 

ETIHOPE. 

England and Wales. Ordnance Surrey. 

Publications issued since June 8, 1897. 

1-inch — General Map : — 

England and Wales; — 123, 139, hills photozincographed in brown. Is. each. 

6 inch — County Maps (revised) : — 

England and Wales : — Hampshire, 9 nj:., 10 n.w., s.e , 17 s.w., s e., 18 n.w., 

19 N.W., 23 N.E., S.W., S.E., 24 N.E., 25 N.W., N.E.. 26 s.w., 27 N.W., 3.E., 28 N.W., 3.W., 

30 N.E., 31 N.W., 32 N.E., S.E., 33 N.E. Middlesex, 10 s.w., s.e., 19 s.e. Surrey, 

19 S.W., 25 N.W., N.E., s.w. 1«. each. 

26-iaeh — Parieh Maps, revised : — 

England and Wales: — Durham, VIII. 10; XIV. 7 ; XXXIII. 11; XXXIV. 6; 
XXXVI. 3, 4, 5, 6, 8 ; XXXVII. 1, 2 ; XXXIX. 10, 11. Essex, XIU. 12 ; XV. 14, 

15 ; XXIII. 1, 2, 5, 7, 8, 9, 10 ; XXIV. 1, 2, 3, 7, 13 ; XXV. 2, 5, 6, 7, 12 ; XXVI. 

3, 5, 6, 9, 15 : XXXV. 8, 16 ; XXXVI. 1, 13, 15 ; XLV. 3, 4, 7 ; XL VI. 2, 3, 6, 9. 
10; HI. 4; LV. 6, 9, 12, 15, 16; LVI. 5; LXIII. 8,11. 13, 15, 16; LXIV. 1, 2, 5, 

6, 9; LXX. 8; LXXl. 7, 9, 10, 13, 14; LXXII. 2, 6; LXXVI. 6; LXXVIII. 5; 
T.XXTX 1, 4, 9 ; LXXXIII. 12 ; LXXXV. 2, 4. Hampshire, XXI. 6, 14 ; LXII. 

1, 5, 6, 12, 14; LXIII. 8, 10, 12, 13, 14, 15; LXIV. 7, 9, 10. 14, 15, 16; LXV. 8, 

15 ; LXVIII. 16 : LXXIV. 3 ; LXXVI. 2, 3, 4. Kent, VIII. 8, 9, 10. 11, 12, 13, 
16; X.12; XI. 8, 10; XXXI. 7, 8, 11,14, 15, 16 ; XXXII. 9, 10, 11 ; XLIL1,5,8: 
LII. 15 ; LX. 7, 10, 16 ; LXII. 2, 8, 12, 13, 15. Northumberland, XLII. 14, 15 ; 
XLIII. 10, 11 ; XLIX. 9 : LI. 2, 3, 4, 6, 7, 8, 12, 15 ; LII. 1, 6, 10, 12. 14, 15, 16 ; 
LIII. 1, 3, 6, 8, 10, 14 ; LIV. 5, 6; LV.6,7; LVIII. 2,8,11.12; LIX. 15; LX. 

1, 3, 4, 5, 9 ; LXI. 3, 4 ; XCVI. 2, 5 ; XCVII. 1. Surrey, XIII. 2 ; XXXVU. 4, 

8; XXXIX. 14; XLV. 1. 3, 5, 9, 11, 12. Sussex, XIII. 8, 16; XIV. 1, 2, 3, 5, 6. 

7, 10 ; XXII. 1, 2, 4, 5, 8, 11 ; XX IT I. 4, 7. 3s. each. 

(E. Stanford, Agent) 

AFRICA. 

Africa. Herfst. 

Reference Map of the Orange Free State, reduced from the Ordnance Map as 
compiled by order of the Government of the O.P.S., with all the recent improve- 
ments and additions, by J. J. Herfst. Scale 1 : 380,160 or 6 stat. miles to an inch. 
Presented by the Orange Free State Government, through Sir W. Dunn, Bart., M.P. 
This map has been produced by photography, and is a reduction of the large map 
of the Orange Free State which has been compiled by the order of the Government. 
It contains a larger amount of detail than has previously been given on any map of 
this State, but in its present form — a blue print — the hills are but faintly indicated. 


AMEBICA. 

Canada. Geological Survey of Cauada. 

Geological and Topographical Map of the Northern Part of the Lake of the Woods 
and Adjacent Country. Seale 1 : 126,720 or 2 stat. miles to an inch. Geologically 
surveyed by A. 0. Lawson, ji.a. Compiled and drawn by A. E. Barlow, b.a. 
Additions by W. J. Wilson. 1897. Geological Survey of Canada. Presented by the 
Geological Survey of Canada. 


GENEBAL. 

General Atlas. W. & A. E. Johnston. 

Our Empire Atlas, showing British Possessions at Home and Abroad. Fifty-nine 
plates and complete Index, with introduction by C. P. Lucas, b.-a. 1897. Messrs. 
W. & A. K. Johnston, Edinburgh and London. Presented by the Publishers. 
Historical Geography. Poole. 

Historical Atlas of Modern Europe from the Decline of the Roman Empire, com- 
prising also maps of parts of Asia and of the New World, connected with European 
History. Edited by Reginald Lane Poole, m..a., ph.d. I.ecturer in Diplomatic 
in the University of Oxford. Part ix. Oxford ; The Clarendon Press ; London. 
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NEW MAPS. 


Edinburgh, Glasgow, and New York ; Henry Prowde, m.a. ; Edinburgh : 'W. & A. 

K. Johnston. 1897. Price 3s. 6d. each part. Presented by the Clarendon Press. 

Part ix. contains the following maps : No. 4, Europe in the time of Charles the 
Great, by Eeginald Lane Poole, m.a., ph. 0 . ; No. 46, Hungary, 1526-1699, byE. Neabit 
Bain; No. 53, France, Lotharingia, and Burgundy in the Eleventh and Twelfth 
Centuries, by Walter B. Bhodes, m.a. Each map is accompanied by letterpress. 

World. Berghaus. 

Chart of the World. XII. Edition. Dr. Herm. Berghaus. Gotha : Justus Perthes, 
1897. Price 14 marks. 

This is an entirely new edition of Berghaus’s well-known Chart of the World. On 
it are shown all tracks followed by all the principal steamship lines and sailing vessels, 
the outward and homeward tracks being distinguished by the colour of the arrows 
indicating the direction. Currents are shown and their velocities given ; railways and 
submarine telegraph lines are laid down, and the positions of coaling-stations, docks, 
etc., are shown. In addition to the vast amount of information given on the principal 
map, there are insets showing the principal telegraph lines of the World, co-tidal lines, 
the World in hemispheres, on Lambert’s polar projection, showing steam navigation 
and railroads round the World, and a general wind chart. At the loot of the map 
copious notes are given explaining the sjmbols employed, and general information 
with regard to steamship lines. The map is beautifully drawn, and is equally well 
suited for general reference in the library, merchant’s office, or schoolroom. 


FHOTOaBAFHS. 

Baluchistan. Tate. 

Eleven Pliotographs of Baluchistan, taken by Major A. C. Yate. Presented by 
Major A. C. Yate. 

This is an exceedingly interesting set of photographs, consisting of the following : 

(I) Distorted rails due to earthquake, December 20, 1892, at Old Chaman ; (2) Bail- 
way terminus at Chaman: (3) Bailway plant for line to Kandahar; (4) Telegraph 
plant for line to Kandahar; (5) Kojhak tunnel; (6) Sanzal ; (7) Black hair tents of 
nomads ; (8) Interior groimd-plan of black hair tent ; (9) Locusts at work : (10 and 
11) Showing effect of earthquake near Old Chaman. 

Central Asia. 

Thirteen Photographs of Sikkim and Tibet. Presented by Miss S. M. Taylor. 

This interesting scries contains the following photographs taken in Sikkim and 
Tibet : (1) Gnatong, altitude 12.350 feet ; (2) Lake Bedentzo, between the Tukola and 
Jelapla; (3) Tent liill; (4) The main street of the Trade Mart of Yatuug, Tibet; 
(5) View from the Commissioner's balcony. Trade Mart, Yatung ; (6) Sida Dhurki — 
chief Tibetan at the Trade Mart; (7) View from Yatung Trade Mart of the wall, a 
quarter of a mile off; (8) Small fortifications to the right of the temple; (9) View 
taken from the further side of the wall and looking towards Sikkim; (10) The temple; 

(II) View from the temple of Rinchingong in the valley below ; (12) Further temple, 
considerably above the altitude of the first. 

New South Wales. 

Twelve Photographs, showing water issuing from various artesian bores in New 
South Wales. Presented by Joseph Brooks, Esq. 

These photographs illustrate the progress that has been made in New South Wales 
with artesian wells. The particulars of depths, amount of flow, temperature, etc are 
given on each photograph. They consist of the following : Burrenbilla bore ; Lila 
.springs, Cutta bulla: Lissington bore; Bore No. 3; Charlotte Plains bore. No. 1; 
Charlotte Plains bore. No. 2; Camden Park bore; Noorama, No. 1 bore; Noorama' 
No. 2 bore; Thurlagoon bore. No. 11; Cuunamulla bore; Claverton Downs bore' 
No. 2. 

lSr.B — It would greatly add to the value of the collection of Photo- 
graphs which has been established in the Map Eoom, if all the Fellows 
of the Society who have taken photographs during their travels, would 
forward copies of them to the Map Curator, by whom they wiU be 
acknowledged. Should the donor have purchased the photographs. It 
will be useftil for reference if the name of the photographer an>4 his 
address are given. 
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AN EXPEDITION TO THE SOURCE OF THE NIGER.* 

By Colonel J. K. TROTTER, R.A. 

From a boundary commission, equipped with every requisite for 
making a bigb-class survey, very important results in the way of 
elucidating the geography and topography of the country visited are 
naturally expected. And yet, with regard to the eollection of general 
information on these subjects, a boundary commission has many 
difficulties to contend with. It is closely tied to one particular line 
of country, and cannot deviate from it to examine places of special 
interest which may lie near the route ; and the work of delimitation 
takes up so much of the time available that it is impossible for those 
engaged in it to give their attention to other matters. Such at least 
was my experience, and on my return from West Africa, I could not 
but contrast with regret the smallness of the results we had obtained 
with the many openings which had been offered to us for adding to our 
knowledge of the country in every branch of science. 

This boundary commission was, it may be hoped, the final step to 
a series of negotiations which have been going on for many years past. 
The task assigned to it was to mark out on the ground the boundary, 
according to the agreement signed at Paris on January 21, 1895, 
between France and England, which extends from Kiragba on the 
Atlantic coast to the 10th parallel of north latitude, along this parallel, 
and up the watershed between the Niger and the waters flowing west- 
wards to the Atlantic, as far as the Niger sources at Tombi Kunda. 
The chief point of interest in connection with this boundary delimita- 
tion w'as that practically nothing was known about the Niger sources, 
though they had been visited on one or two occasions, and that their 

■* Paper read at tbe Royal Geograpliical Society. December 7, 1S9G. Map, p. 348. 
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position with reference to that part of the Sierra Leone hinterland 
which had been explored in recent years was quite unknown. The 
entire region covered by the boundary from Tembi Kunda to the Great 
Skarcies at Wellia was also unknown to the British authorities, though 
a part of it had been explored by the French. 

On December 16, 1895, the joint commission, consisting on the 
British side of myself and Lieut. Tyler, r.e., as commissioners, with 
Captain McKay of the Sierra Leone Frontier Police, Dr. Paris of the 
Colonial Service, four men of the Eoyal Engineers, and 448 natives 
(escort, clerk, interpreters, servants, hammock - boys, and carriers), 
and on the French side of Captain Passaga and Captain Cayrade, 
commissioners, with one under officer and 102 natives, and four mules, 
left Freetown in the colonial steamer. Countess of Derby, for Moferri, 
on the Port Lokko creek, where we transhipped to boats and rowed to 
Port Lokko. From this place we were to proceed by march to Tembi 
Kunda rid Bumban and Kruto, and to commence at the Niger sources 
the frontier delimitation, which was to end at the Great Skarcies, near 
Wellia. A third French commissioner. Captain Millot, was to meet an 
officer delegated by the Governor of Sierra Leone at Kiragba, and to 
delimit the Samu frontier from the Atlantic coast to the little Mola 
river. This arrangement, however, broke down, and Captain Millot 
joined the other commissioners at Tembi Kunda, and remained with 
them till March 9. 

Of the French commissioners, the senior. Captain Passaga, is an 
accomplished topographer, and has served in the topographical depart- 
ment of the French War Office, and on the Algerian 1 : 200,000 survey; 
Captain Cayrade is an astronomical observer of high qualifications. Both 
he and Captain Millot have served for some years in the French Sudan, 
and Captain Millot has been engaged in more than one campaign against 
the Sofas. The instruments used by the French commission were a 
large theodolite reading to five seconds, and a powerful telescope for 
astronomical work, and for surveying a theodolite compass (honssole 
Brosse). The English commission had a 6-inch theodolite reading to 
ten seconds, a 7-inch and a 5-inch sextant for astronomical work ; and for 
survey work they had, in addition, a large and some pocket prismatic 
compasses, plane-tables, a perambulator, and a pedometer. They were 
also supplied with a special camera for taking photographs of the 
moon and stars for determining longitudes (Captain Hill’s method), 
which was worked by Mr. Tyler, who took the photographs and 
developed them. 

Before leaving Freetown we rated our watches, and read our 
aneroid at sea-level. I may mention here that the French officers who 
had served in the Sudan told us, as we marched up country, that we 
should find the movement of the barometer due to atmospheric dis- 
turbances to be very small in the interior. Our subsequent experience 
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confirmed this statement ; even a tornado hardly caused a movement, 
and when we remained several days in the same place, the barometer 
readings varied very little beyond the slight daily rise and fall. The 
heights obtained from barometer readings are, therefore, much more 
trustworthy than in countries where the barometer has a greater daily 
variation. 

The road from Port Lokko to Bumban being well known, we did 
not s Ketch it, but we checked the distances with the perambulator, and 
observed the latitude every day, using frequently both theodolite and 
sextant, and taking meridians of the sun and one or more stars. We 


(f* 
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had some little trouble at first with the perambulator. The native boy 
who had charge of it could not be persuaded that there was any 
legitimate method of transport except by resting his burden on his 
head, and when out of sight he adopted this method. When cured of 
it, he resorted to the device of reversing the instrument occasionally, 
reeling off a mile or so, and then making it work backwards for a bit, 
so as to defy all attempt to get at the distance covered. But we very 
soon overcame these difficulties, and our operator learned to take a 
pride in his instrument, and became inflated with conceit at his own 
intelligence in wheeling it. 

The distance from Port Lokko to Bumban by perambulator is 77A 
miles, and it took us seven days to cover it. At Eotata we crossed the 
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Belia, an aiBuent of the Mabole, which is fordable in the dry season ; 
and near Madina, one march from Bumban, we crossed the Mabole, 
which is about 90 yards wide, with a swift current and low banks. 
It is not fordable, and it took us some three hours to get our loads 
across in the only two dug-out canoes available. 

As far as Bumban the country is quite flat, though, after crossing 
the Mabole, the ground becomes a little more diversifi^ed, and large 
granite boulders are strewn about. The road is a narrow winding 
track, crossing many streams and swamps, and leading through a region 
everywhere covered with bush. One has constantly the impression 
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that a few hundred yards further on it will be possible to get a view 
of the surrounding country, but nowhere is it possible to see anything 
at a greater distance than a hundred yards or so, and the road itself 
cannot be seen ahead at anything like this distance. Although the 
trees are not large, nor the bush very dense, one marches altogether in 
ignorance of what is on either hand, and the villages cannot be seen 
till they are within a stone’s throw. 

As one approaches Bumban. hills are visible on the east, north, and 
south, with curiously shaped summits, some dome-like, some conical, 
and some columnar, formed of masses of granite. The town, which is 
the capital of the Biriwa Limba, is large, and lies at the foot of hills 
which shut it in on the east, north, and south. It has an elevation 
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above sea-level of 327 feet. The chief is remarkable for the number 
of wives he possesses — a number which is only exceeded by that of his 
tame pigeons, which he feeds daily himself. He is held in great dread 
by his subjects, whom he rules without the assistance of any executive, 
and even the natives of our establishment had a most extraordinary 
belief in his power of injuring them as long as they were in Limba 
country. 

Kru, or Kruto, as it is more correctly named, the next point of 
importance in our route to Tembi Kunda, lies almost due east of 
Bumban. But the country on the direct line between the two places 
is quite unexplored, and no roads exist, so we were obliged to follow 
the Falaba road till we could find a route to lead us eastward. After 
leaving Bumban, where we had halted for Christmas Day, we com- 
menced almost immediately to ascend the hills, and were soon in an 
entirely different region, both as regards climate and surroundings, to 
that of the coast, which may be said to end at Bumban. It is a 
hilly country of small features and constant ascents and descents. The 
road is fairly open, but it is difficult even for single men, owing to 
the steepness of the gradients. It is a strange thing in this country 
that the roads, which are like a serpent’s track on the level, even 
when there are no obstacles to avoid, generally go straight up and 
down the steepest hills. Our first halting-place after leaving Bumban 
brought us to a height of 825 feet above sea-level, and three marches 
further, at Lengekoro, we had reached an altitude of 1500 feet. At 
this place we succeeded in finding a man who offered to show us a 
direct road to Kruto. With this man as our guide we quitted the 
Limba country, and passed through a hitherto unexplored part of 
Kuranko country. The first march was difficult, and led through 
much swamp. It brought us to the new, well-built town of Kun- 
dembaia. Here, and at all places till we reached the Bagwe river, the 
natives were terrified of us. Few of them had seen Europeans before, 
though some we met remembered the late Captain Lendy, and all of 
them believed us to be of the nature of Sofas. The chiefs and the 
menkind generally invariably ran away on our approach, and left 
the women and the decrepit to receive us; but as soon as they learned 
that our intentions were not hostile, and that we had trade goods with 
us, they came out of their hiding-places and were very friendly. The 
towns in this part of Kuranko country, as throughout the country 
generally, were entirely destroyed during the Sofa war, and the people 
are only now coming out of their hiding-places, rebuilding their huts 
and reoccupying the land. 

After leaving Kundembaia we crossed the Sell river, which is about 
60 yards wide, with a swift current and stony bottom, by a very in- 
genious hammock-bridge made entirely of creepers. Three stout creepers 
act as roadway and handrails, and are fastened to the trunks of trees 
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on either bank. The roadway creeper is covered with battens of brush- 
wood, and the space between roadway and handrails is enclosed by a 
network of creepers. The bridge is supported by long creepers fastened 
to the tops of trees and to the handrails. It bore four carriers with 
loads at a time. 

Between Lengekoro and the Bagwe river the dewfall in the early 
morning was very great. On account of the vapour, it was impossible 
to see beyond a few yards till the sun was high, and the bush was so 
saturated that before we had marched five minutes we were as wet as 
if we had been exposed to heavy rain. Throughout the dry season 



HAlIJIOCa BBIDOE OVER SELI RIVER. 

the dewfall was heavy, but it was only in this particular section of the 
march up that we found it so intense. The country in this region is 
still hilly. From Lengekoro one descends to the valley of the Sell, and 
then rises to the watershed between the Seli and Bagwe, Yerembo, 
the highest point, being 1615 feet above sea-level. From this place the 
road falls to the Bagwe river. It was in very bad condition when we 
passed it, and led us through much swamp of a most offensive kind. 
We found many traces of wild buffalo in this country. The Bagwe, 
where we crossed it, is about 70 yards wide, and has a rocky bottom 
and rapid current. It is fordable with difficulty at certain points in 
the dry season. There is a canoe-crossing opposite Kilela. This town 
has been recently built by a brother of the chief of Kruto. It is about 
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a mile east of the Bagwe, and a mile or two west of the Falaba-Krnto 
road. I should mention here that the Bagwe river is called the Sewa 
when it reaches Mendi country. 

We reached Kruto on January 4, 1896. The distance from Bumhan 
hy the route we followed, as measured by perambulator, is 93-^- miles, 
which it took us ten days to cover, the roads being bad and the country 
difficult. From Bumban we commenced to sketch the route, using 
prismatic compass, plane-table, and perambulator, and checking each 
day’s work by latitudes. Kruto is a large town, with police barracks, 
in a low position, 1160 feet above sea-level. It has recently been moved 
to its present position from the top of the Kintiballia hill, where the 



CROSSING BAGWE RIVER, 


chief formerly lived, by order of the governor. The chief is a man of 
considerable importance. He collected all his people and organized a 
dance in our honour, which he led himself, brandishing an elephant’s 
tail. We intended to halt here one day, but the effect of our march 
through the swamps made itself felt, and four out of the seven Euro- 
peans were down with fever, so that we had to remain two days in the 
place. The French officers told us that as long as we kept marching 
we should be free from fever, but as soon as we halted it would make 
its appearance ; and this was confirmed by our experience. It was 
during the day’s halt at Kruto that the malarial poison made itself felt. 

We left Kruto on January 7 for Kurubundo. The country, after 
crossing the Bagwe river, from being hilly, becomes more distinctly 
mountainous ; the features are larger and bolder, and their direction is 
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easier to define. East of Kruto the road skirts a high range, which 
terminates in the Kintiballia hill. On January 9 we reached Knru- 
bundo, 1710 feet above sea-level, situated in a picturesque and interesting 
position on the upper slope of a steep hill, and surrounded on all sides 
by impenetrable bush. The town was guarded by a war fence with 
massive double gates, and the huts were built in the intervals of huge 
granite boulders. The chief and people appeared to be much more 
warlike than the Kuranko generally, and they are able to boast that 
their town was the only one which the Sofas failed to take. 

On arrival at Kurubundo, our first business was to find out some 
route to bring us to Tembi Kunda. No communication existed from 
the British sphere to the Niger sources, and the distance and direction 
of the place we sought was a matter of the widest conjecture. We 
succeeded in getting the chief to interest himself in our journey, and 
he informed us that there was no road to Tembi Kunda, but he set his 
people to work the whole night to cut a road through to Porpor, a 
village which we reached the next day. Prom thence we marched to 
Buria, descending to the valley of the Bafin, which we passed east of 
Buria, and which is here merely a mountain stream. From this point 
we began a steep ascent, which brought us on January 13 to the 
western watershed of the Niger, from whence, from an elevation of 
3280 feet, we looked down upon the Tembiko valley. We now had reached 
the eastern limit of the British sphere, and, descending to the Tembiko, 
we entered French territory. Our guides here considered that their 
task was ended. They declined to point out the source of the Tembiko 
to us, assuring us that it was the seat of the devil, whom they had no 
anxiety to meet, though they are devil-worshippers. They believe that 
any one who looks on the Niger source incurs the wrath of the devil, 
and will die within the year, and they regard the water as poisonous. 
Our own experience rather confirmed the native views of the water, but 
we were not able to trace any direct connection between its unpleasant 
effect and the devil. In spite of the failure of the guides, we had not 
much difficulty in finding the source. On reaching the valley of the 
stream, we turned along it in a southerly direction, till we had got 
round the head, and then descended the ravine. The difference between 
the ground which forms the river valley itself and the country outside 
the valley, which includes the Niger basin, is very marked here, as 
always in this West African country. The part outside of the actual 
valley is covered with cane brake, 10 feet high, yellow, and burnt up. 
The moment the valley is reached, the bush is green, the foliage abun- 
dant, and the trees are covered with creepers and trailers, which make 
formidable obstacles. The slopes of the Tembiko ravine are steep and 
slippery, and, as in most valleys of the district, the bush is so dense 
that sun, air, and light are excluded. It is easy to imagine that 
the immense quantity of decaying vegetation will not, under these 
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circumstances, contribute to the healthiness of the country. We de- 
scended the side of the ravine, accompanied by Captain Cayrade, cutting 
our way through bush and creepers, and, reaching the bottom, found a 
tiny stream issuing from a moss-covered rock. On the rock were cut 
the initials (“ G. B.”) of Captain Brouet, a French ofBcer who had 
visited the place in 1895, and in a small pool was a bottle, with a note 
giving the date of his placing it there. The spot is certainly a pretty 
one. Unfortunately, we failed to reproduce it. Mr. Tyler took a photo- 
graph, but it failed owing to the want of light. The distance of Tembi 
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Kunda from Kruto, as measured by perambulator, is 65^ miles, which it 
took us seven marches to cover. 

Our camp was fixed on the ground bordering the ravine, and nearly 
due west of the source. The French occupied ground a little south 
of us. We found the height of our camp to be 2800 feet above sea- 
level ; the French, who made measurements independently^ with their 
own aneroid, made the ground near their camp about the same level 
as ours, 2820 feet high. We were disappointed not to find the elevation 
of the Niger sources to be greater. We had expected, judging from the 
reports of countries near this region, to find ourselves not less than 
5000 or 6000 feet above the sea; but there can be no doubt that our 
measured altitude was not far from the truth. But, in spite of the 
elevations not being very great, the country about the Niger sources is 
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distinctly monntainoiis. Viewing it from any of the elevations about 
Tembi Kunda, one sees mountains in every direction. Towards the 
south, at distances of from 4 to 12 miles, are a number of peaks, one of 
which is Mount Daro ; on the north the high columnar-shaped Kula 
peak (Mount Kolate) is very conspicuous ; whilst in the immediate 
neighbourhood are Mount Konkonante (literally the four heads), the 
Sulu mountains, two conical and very conspicuous peaks, and Mount 
Kenna. The highest elevation we recorded, which was on the water- 
shed near Tembi Kunda, was 3379 feet, and I should judge that none 
of the summits exceeded 5000 feet above the sea. As regards the 
distance of the mountains not visited, it is very difficult to speak with 
certainty, but we fixed one peak on the south by triangulation. Dis- 
tances in this country are most deceiving. We frequently found moun- 
tains which we had imagined to be 40 or 50 miles away, to be a quarter 
of this distance. The haze in the daytime makes it very difficult to see 
far, and the mist at sunrise is still worse. We found, on many occasions, 
that with all our telescopes and field-glasses we could not pick up a 
flag at a range of 4 or 5 miles, or even less, and trigonometrical points 
could never be fixed at a greater distance than 7 or 8 miles under the 
most favourable circumstances. 

Some diflficulty is occasioned to geographers from the confusion of 
names in this region. A guide from the eastern side of the Tembiko 
gives quite a different name to places from that used by the Kuranko, 
and this has been the cause of several mistakes in cartography. 

The mountains of this country are composed of masses of red granite. 
Occasionally their summits and part of their slopes are uncovered, but 
generally they are clothed with the high cane brake, which makes them 
very difficult to ascend, and shuts out the view. To climb these hills, 
forcing one’s way through the cane brake, is very slow and laborious 
work. The natives make bush fires yearly, but when we arrived they 
had not begun to burn the bush, and afterwards the fires so interrupted 
our view that we had to stop them. Occasionally the cane brake is 
varied by a coarse herbage 3 or 4 feet high, which covers loose rocks, 
and always indicates broken and bad walking. 

The valleys are deeply eroded, and have steep sides. They are 
covered with dense bush. The rubber-vine is found in many parts, 
creeping on the large trees. 

Tembi Kunda is the birthplace of three great rivers. Within a very 
few yards of the Niger source, the Mantile, which runs southwards, 
the course of which has not yet been explored, rises ; and about half a 
mile to the west is the source of the Bagwe, which runs through British 
territory. 

T-he position of our camp, which was about opposite the Niger source, 
we found, from four meridian observations of stars, to lie in 9° 5' 20" N. 
lat. The French, by circummeridian observations of a star, fixed their 
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camp in 9° 4' 55" N. lat., their position being about a quarter of a mile 
south of ours. Their observations for longitude gave as result 10° 47' 0" W. 
Major Grant, who fixed Kruto by lunar distances, and then carried the 
time to Tembi Kunda and back, found the longitude to be 10° 46' 32" ; 
whilst our meridian distance from Kruto, assuming Major Grant’s position 
for that place, gave 10° 46' 40". 

As soon as we arrived at Tembi Kunda, we set about arranging for 
a trigonometrical survey of the watershed boundary. The country is 
very unfavourable for this class of work, especially on account of the 
difficulty of working through the bush, of finding places from which 
the surrounding country can be seen, and of picking up with the 
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theodolite trigonometrical points which have previously been observed 
from. Fortunately, our engineers were of great assistance to us. One 
of them was a very good observer, and all were expert chainers, so that, 
though we had most difiicult ground on which to measure a base, the 
measurements were made with great accuracy. We carried this trigono- 
metrical survey from Tembi Kunda to the 10th parallel, commencing 
on January 14, and ending on March 4. Several times we broke down 
owing to the denseness of the bush, and had to measure a fresh base and 
connect with the work already done. We had much difficulty, too, in 
judging the direction to be followed, for we had neither the time nor 
the men available to make a previous reconnaissance of the ground. 
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The watershed, we found, was continually eluding us, and instead of 
following the lofty peaks and chains, it more generally passed from one 
ridge to another by low cols, and it doubled back and twisted in the 
most unexpected way. We thus sometimes found points which had been 
observed ahead of us, which we supposed to be on or near the water- 
shed, to lie many miles away from it. Whilst making the triangulation, 
we at the same time filled in the topography, using plane-tables. Owing 
to the difiSculty of seeing far, we were not able to connect our work with 
other parts of the interior of Sierra Leone which had been previously 
explored, except by our route traverse to Tembi Kunda, and by our 
closing at Kalieri. 

Our usual method of procedure was to start as soon as it was light in 
the morning, after some refreshment, with the intention of getting in to 
breakfast at about 11 a.m., but we found that in practice we rarely 
returned before midday, and on several occasions did not breakfast till 
after 4 p.m. We almost always under-estimated the time required to 
climb the mountains, the cane brake making our rate of progress terribly 
slow, and when we had a high mountain like the Kula peak to ascend, 
it took us the best part of the day. But the most serious difficulty we 
had to contend with was the management of the carriers. Day after 
after, as we moved camp, and had ourselves to climb to some elevated 
spot for surveying purposes, we despatched the carriers with their head- 
men, giving them the most explicit instructions where to halt ; but, in 
spite of every precaution, I do not think it happened on more than one 
or two occasions, during the time the delimitation lasted, that we found 
our loads when we reached the place where we intended to camp. 
Experience on the West Coast has taught me two things — (1) that if, 
in the course of their movement across country, carriers, without a 
European at their head, strike a track, no power on earth will prevent 
them following it, whatever its direction; and (2) that if there is a 
town anywhere about, the carriers will inevitably settle there. The 
French, more experienced than ourselves, and with a smaller and more 
manageable following, made their carriers follow them wherever they 
went. 

On arrival in camp, as soon as we had breakfasted, we worked out the 
triangles which had been observed, plotted them, and made a copy of 
the triangulation chart for the French officers, with description of the 
trigonometrical points. This chart gave the French a groundwork for 
their topography, which was placed at our disposal ; and indirectly it 
helped us in another way, for Captain Passaga, in checking the triangles 
on the ground, more than once discovered an error, due to some small 
oversight, which, if it had not been corrected, would have permanently 
distorted the survey. 

When we got back to camp in good time, we went out again in the 
afternoon and surveyed till sunset. After dinner we again worked out 
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the triangles and plotted the results. Each moment we could spare 
was given up to this work, and it took us all that we could do to get the 
results out in suiSoient time to be available for the next day’s work. 

Besides the actual survey of the boundary, much time had to he 
devoted to delimitation. Each road and track was marked with a 
beacon at the point where it crossed the frontier. The beacons were 
made of stones piled in the shape of a sugar-loaf, when stones were 
available ; in other cases ant-earth was used. Sixty-six beacons 
were built along the watershed on the first section of the boundary, the 
work being done by a number of carriers. 

We left Tembi Kunda on January 19, after a stay of five days. AVe 
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were led to believe that we should find the whole watershed region to be 
barren and uninhabited, but this was not the case. About Tembi Kunda 
itself there are few villages, and these are small ; but on reaching Bali on 
the 26tb, we found ourselves in a region as well peopled as any we had 
passed through, with fair-sized towns at Bali, Yenankolia, Sansanbalia, 
Kulakoia, and Samaindu. From this point onwards to the 10th 
parallel the country is well peopled, and though we had occjsional 
ilifficulties, we were able to subsist our little army of followers on the 
country. 

On .January 01, our police-officer. Captain McKay, who had suffered 
much from fever, was attacked with heat apoplexy near the village of 
Boria, and, in spite of the unremitting attention of Dr. Paris, he never 
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recovered consciousness, and died -within half an hour of the seizure. 
The town is in French territory, and we buried him on the outskirts, 
enclosing the grave and improvising a cross, which we placed at the head. 
The French officers requested the commandant of the circle to see that 
the chief of the place kept the grave in good order. 

We had now passed the high Kolate mountains, and the country very 
gradually became less mountainous, though still rugged and difficult. 
Near Boria are many good-sized towns, the principal British places 
being Dandafarra, Birimba, Mussadugu, Kirimandugu, Konkekoro, and 
Kiridugu. Kiridugu is a large and important place, the largest we saw 
in the interior. It is probable that an exploration of the country lying 
west of the longitude of Kiridugu, as far as the known part of Sierra 
Leone, would reveal the existence of many other towns which at present 
are unknown. 

We reached Kiridugu on February 8, and, proceeding northwards, 
could trace a still more marked change in the nature of the country. It 
is broken, and very densely covered with vegetation, but the hills are 
isolated and further apart. It was, however, very difficult for tri- 
angulating work, and we had much cutting and clearing to do. On 
February 12 we arrived at Farama, close to Mount Kerne, a large 
isolated hill which runs east and west directly across the frontier. 
Passing round this hill, we worked northward, till on February 19 we 
passed through a defile in another range close to Bonbonkoro. From 
this place the country becomes much less hilly, the watershed following 
a series of undulations which are covered with very thick vegetation. 
West of the watershed the country is a little more hilly, but on the east 
the hills disappear almost entirely as the valley of the Tintarba is 
reached. Songoia Tintarba, which is 1550 feet above sea-level, lies in a 
very flat position. We had great trouble here, not only in surveying, 
but in tracing the watershed. From the height of the cane brake and 
bush, we could not see the surrounding country, and it was not possible to 
say whether the ground a few yards away from us was rising or falling. 
We had to resort to burning the bush, and to feeling our way through 
it. On February 25 we reached Kambaia, and found ourselves at last 
out of Kuranko country. The principal towns after Mount Kerne are 
Morifinia, Kenawa, Dakalofe, Salamaia, and Kombili. 

The Kuranko country has no paramount chief. It is broken up into 
districts, of which the principal along the watershed are Baidu, the 
main towns being Samaindu (where the chief lives), Kulakoia, Birimba, 
Mussadugu, and Dandafarra ; lilciuQalict, principal town — Kiridugu 
(where the chief lives), Konkekoro, Fangaia, Kirimandugu, Kamoror, 
Sokorola; Mongo, principal towns— Kombili (chiefs town), Dakolofe, 
Salamaia, Boala Karafaia, and Kenawa. These towns are all English ; 
some towns belonging to these districts have been cut into French 
territory, and are now separated from their chiefs. 
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The Knranko as a people are not very high in the scale of civilization. 
They are timid, and the importance they attach to accuracy is limited. 
There is much to he said in their defence, however. They have had a 
very hard time, and have suffered greatly from the Sofas and the Konno 
people on the east. There is hardly one town now standing which has 
not been recently rebuilt on or near the ruins of one destroyed by the 
Sofas, and there are still many ruins of large towns which have never 
been reoccupied. The entire adult population now existing only 
escaped extermination by hiding in the bush, and many of them bear 
traces of the wounds they received in the war-time. The bones of those 
killed are still visible in places. Considering what they have undergone, 
one can hardly be surprised that they regard strangers with a certain 
amount of reserve, and that they cannot credit them with any motive 
except to kill and plunder. But when once convinced that their throats 
are not to bo cut, the Kuranko are very friendly, and the intense delight 
with which they regarded the cottons, beads, caps, looking-glasses, salt, 
and tobacco with which we paid for the rice we got from them, shows 
that there is in this country an opening for traders, when once the 
inhabitants have learned to produce what the markets require. At 
present they produce nothing beyond what they actually use themselves, 
and as traders have been very little into this country, there is no induce- 
ment to grow what they cannot consume. They grow rice, cassava, a 
little guinea corn, cotton, kola nuts, and an inferior species of tobacco. 
Eiee is everywhere the staple food. The cotton is carded, spun, and 
made into garments, which are generally dyed with indigo. Kola is 
the only produce with which any trade is done. It is exported to the 
French Sudan, where there is a great demand for it. The rubber- vine 
is found in most of the valleys, but the natives do not understand how 
to treat it, and make no use of it. Tobacco is carried by every native 
in small boxes ; it is pounded up and used as snuff. The trade tobacco 
is much preferred to the native product, and a few tobacco leaves given 
as a present were always looked upon as a great treat. 

The Kuranko possess a few sheep, but of horses and cattle there 
are practically none. The Sofas have, no doubt, accounted for all this 
form of property. The largest towns have perhaps two or three cows, 
and occasionally one or two animals which they distinguish by the 
name of horse, though it is difficult to say on what grounds. The chief 
of Kombili, who is exceptionally wealthy in this line, and advertises 
his interest in horseflesh by wearing very tight trousers, brought three 
animals of this description to greet us, and gave a performance in our 
honour by galloping them round the hut where we were working till 
they were hardly able to stand, and he seemed so pleased with the 
effect produced that he continued the performance on foot, and danced 
to an admiring circle of his wives. 

The great majority of the Kuranko are pagans. Occasionally we 
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passed a Mussulman town, and it is very remarkable here, as in every 
part of the Sierra Leone interior, how far the Mohammedans are in 
advance of the pagans in wealth, in comparative civilization, and in 
intelligence. No doubt the Mohammedans are ignorant and superstitious, 
hut they have a form of education, there is a school in each village, 
and what trade there is is entirely in their hands. 

The Kuranko are very fond of music. The instrument universally 
used is made of flat pieces of wood of graduated length fastened to 
gourds. It is played with sticks, and the performer has iron bracelets 
attached to his wrists, which add to the volume of sound. A skilled 
performer can produce a very fair amount of noise with these materials. 
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and when half a dozen of them accompany the village tenor, all being 
congregated inside a small shelter or hut, the effect is very striking. 
The music consists of a sort of chant composed of two or three notes, 
which is repeated till the performeis are satisfied that the audience has 
had enough. 

On February 22 we invalided the senior of the sapper party, and 
sent him to Freetown. 

At Kambaia we passed from Kuranko to Sulima country. The 
principal towns between Kambaia and the 1 0th parallel are Kambaia, 
Berea Timbako, Berea Futambu, Falaba, Heremakono, and Kalieri. 
Berea Futambu is the princii)al British town near the frontier ; Kalieri 
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is a fair-sized town with a police barrack, but with a very bad water- 
supply. There is a great deal of cultivation in these parts, principally 
of rice. We reached Kalieri on February 27, and spent four days in 
the place, surveying the roads, erecting beacons, and taking observa- 
tions. On March 3 we moved on to a camp which we had selected as 
being as near as we could estimate to the point where the watershed 
strikes the 10th parallel. We spent several nights observing here, 
taking meridians and circummeridians of stars and circummeridians of 
the sun. At first we could not agree with the French commissioners 
as to the terminal point of this first section of the frontier ; but we got 
them to biing their big theodolite to our camp, and to observe two 
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stars, both commissioners taking the times with their own w^atches 
and working out the results independently. From these results an 
agreement was quickly arrived at, and wo beaconed the place from 
whence we were to commence the second section, which follows the 
10th parallel as far as the Kaba river. Observations for azimuth were 
made, and on March 12, turning our faces in a due w'esterly direction, 
we commenced to delimit the second section of the frontier. The 
triangulation was discontinued at the 10th parallel, because the 
theodolite was required for running the line, and because it was 
necessary to follow the line so closely that work involving a frequent 
departure from the paiallel was impossible. Our azimuth line, checked 
by occasional observations for latitude, gave us at all times one 
No. III. — SErTF.jiriEU, 1897.] s 
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co-ordinate, and for our east and west co-ordinate we relied on the 
distances given by the perambulator, checked by occasional time 
observations. 

The country, which south of Kalieri becomes less and less hilly as 
one travels north, the watershed passing over slight undulations in a 
fairly level country, and the only hills visible being one or two ranges 
of no great elevation with a generally north and south direction, west 
of Berea Futambu, in the direction of Falaba, changes once more as 
one approaches the 10th parallel. From the top of the highest ground 
north of Kalieri, looking anywhere north of a due east and west line 
as far as the eye can reach, nothing can be seen but rounded and saddle- 
backed spurs, knolls, and ridges, all of apparently much the same 
elevation, and none of them exceeding from 500 to 800 feet above the 
general level of the country. The features are small, and the hills 
very close to each other, so that in whatever direction one goes in a 
straight line, one’s progress is a constant passing from hill to valley 
and from valley to hill. This is more markedly the case in travellin>’’ 
along an east and west line, for the water along this region runs 
generally from north to south, and the hills, following the same 
direction, are crossed at their narrowest parts. No rock is exposed 
on the sides of these hills. They are all covered with a friable loam, 
and clothed with vegetation. This had been burned in the inhabited 
districts, and we were able from the high ground to obtain a good view 
of the surrounding country. The sides of the bills are steep, and the 
valleys are covered with thick bush. 

The camp from which we began the delimitation of this section, on 
the top of a knoll, was 1750 feet above sea-level. Our first day’s work 
brought us near to Simitia, which lies south of the 10th parallel. It 
is a clean, well-built town. The villages we passed west of Simitia 
are under either the chief of that place or of Tagania, a town in French 
territory. Near Simitia the main French road from Konakri on the 
Atlantic, via Fla and Tagania, passes to Sandenia, and then to 
Sankaran, and the country of the upper and middle Niger. 

After passing, a few miles west of Simitia, the villages under the 
chief of that place, we came upon a tract of country entirely unin- 
habited and given up to big game, which extends as far as Yomaia. 
Throughout this region we daily crossed many elephant and buffalo 
roads, running north and south along the river-banks, well tracked 
and very difficult to distinguish from the ordinary country roads. Our 
guides all deserted us, possibly from conscientious motives, for when 
with us we found that their knowledge of the country was not of 
sufficient value to pay for their keep, and I think it very probable that 
we beaconed more than one elephant road under the impression that 
we had to do with routes of trade. Game is very plentiful in this 
country. The number of elephants which pass through must be great, 
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but they were all north of us when we were in it. They pass into 
British territory in the wet season, and leave again at the beginning 
of the dry months. Buffalo were frequently visible, as well as large and 
small antelope, and bush-hog. If we had been able to give ourselves up 
to shooting, we should no doubt have had plenty of sport, but our work 
kept us so closely engaged that we could only fire an occasional shot 
when we put up anything on the road. In a country so closely covered 
as this is with bush, it is necessary to make special arrangements to 
get at the game. It is certainly a country in which game is not only 
very abundant, but as yet untouched by sportsmen. 

In passing through this district we were dependent for food on what 
we carried. Our reserve supplies were consumed during several daj s’ 
halt near Simitia, where we had some difficulty about fixing the 
latitude of Bibia, a village close to the azimuth line, and the arrange- 
ments we had made for drawing supplies to meet us failed, as the native 
in charge feared to trust himself in an unknown region. We were soon, 
therefore, reduced to serious straits to find rice to feed the natives, and 
for some days the carriers had barely a handful of rice each. Fortunately, 
when at the very worst, we found locust beans, which kept them alive. 
But although in such serious difficulties for the want of the necessaries 
of life, the knowing ones were not altogether deprived of luxuries, and 
they were generally able to add to their menu either snakes, rats, or 
squirrels. A beautifully marked specimen of the boa constrictor was 
killed one day, but before we could take any steps to have its skin 
preserved, we found that it had been eaten, and that not a vestige 
remained. Wild honey also was fairly plentiful, and the natives ate it 
freely, although their indulgence generally resulted in toothache and 
other aches, which necessitated the use of castor oil, to which they have 
a singular dislike. 

During this part of the delimitation we accomplished from 3 to 4 
miles daily. This took us from early morning to sunset, allowing for 
a halt in the middle of the day for breakfast. We had to cut our way 
through cane brake and bush, and our progress was very slow. The 
sun was at this time (March) more powerful than it had been, and the 
climbing was very exhausting. We began to run the line with the 
theodolite, but found afterwards the French houssole Brosse, a theodo- 
lite with a large compass and a case which could be turned by a key 
so as to set off the magnetic variation, more suitable for the purpose. 
From many observations which we made, using the largest compass 
we had, we found the variation throughout the boundary region 
to be from 18^ 12' to 18^ 20' W. The French results were the same 
as ours. 

Of the rivers prassed in this section, the Koka is a small stream ; the 
Mongo a water about -30 yards broad, deep but fordable, with rocky 
bed; the Kaba, as the Little Skarcies is universally called in this 
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country, a fine river afiout 100 yards wide in the dry season, fordable in 
places, witli very little current, and running in a rocky bed. In the 
rains it must be a very large water. Its valley is about a mile broad, 
and is shut in by very steep banks from 900 to 1000 feet high as 
measured by aneroid, the height of our camp on the top of the left bank 
being 1620 feet. We reached the Kaba on March 29, having passed 
south of Yomaia, a fair-sized town made up of three separate villages, 
and we spent two days in correcting the latitude and taking observations 
for longitude and time. We erected twenty-one beacons on this section 
of the frontier. 

Our next task was to find a point on the right bank of the Kaba 
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river 4 miles south of the 10th parallel. We did this by measuring a 
base and running two or three triangles down the river, and on April 2 
we fixed the place from which the boundary was to be drawn direct to 
the Kita-Lolo junction. We encamped on the right bank. Hippopotami 
were fairly plentiful here; we got one, and our carriers made ujj for 
their former fasts by finishing the animal, which was an enormous one, 
in a Couple of days. 

Our next task was to delimit a straight line from the point we had 
fixed on the right bank of the Kaba to the junction of the Kita and 
Lolo rivers, a distance of about IS miles. We had thought that this 
could be done by aligning one or two flags with the terminal points. 
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but when we saw the country we at once recognized the impossibility 
of proceeding in this way. The ground was so broken and so thickly 
covered with bush, that it was not possible to get any positions which 
could be seen from a distance of more than a mile or two. "We therefore 
sent the sapper party to put up a large flag at the Kita-Lolo junction, 
and Captain Cayrade and Lieut. Tyler followed the azimuth given on the 
last Intelligence Division map to see where it would strike the Lolo, 
and to readjust the direction accordingly. They started on April 4, ami, 
finding the country very difficult, reached the Lolo on the 8th, about 
1| mile south of the Kita. A new azimuth was worked out, and on 
April 10 Captain Passaga and I followed this direction and delimited 
the line, reaching the Kita-Lolo junction on the 13th. The country is 
decidedly difficult. In character it is very similar to that we had just 
been through between Kalieri and Yomaia, but it is a little more broken, 
and the red laterite, so common about Freetown, is exposed in many 
places, and loose pieces are common. As one nears the Kita-Lolo junc- 
tion the ground falls, till on the river-bank it is not more than 600 feet 
above the sea-level. A little east of the Lolo we crossed the Numelo, a 
river about 50 yards broad and rather difficult to ford. The Lolo is 
about 75 yards broad, with rocky bottom, and fordable at places in the 
dry season. The Kita is a small stream 25 to 30 feet wide. All these 
waters run in open valleys, and have low banks. 

From this point we marched, on the 15th, up the right bank of the 
Kita to Lakhata, a small village in a flat country. The road from the 
Kita-Lolo junction is quite flat, and Lakhata itself is only 675 feet above 
the sea. The boundary loaves the Kita 1500 metres (1640 yards) above 
Lakhata, and this distance was chained, and we encamped near the spot 
fixed on April 16. The character of the country here changes again 
entirely. On the north is a very hilly country, AVossu being about the 
highest point, the hills about which are visible from the banks of the 
Kaba. These hills push out high bold spurs to the southward, which 
terminate very abruptly and tower over the flat country about Lakhata. 
Going- nortliw'ard from Lakhata, we found ourselves 600 foot higher in 
a distance of less than a mile, and the Kita falls at least GOO feet in half a 
mile, by a series of rapids and cascades. 

Our next point was a gap in some hills about 8 miles away, to which 
the boundary was to be drawn by a straight line from the position last 
fixed. AVe had some difficulty over this, as wo found that the gap 
referred to in the Agreement does not exist, and we had to agree on a 
point to fulfil the conditions of the Treaty. The delimiting of this line 
led us over some very difficult country, as it crosses directly several 
spurs of considerable height with rugged, precipitous sides. On the 
22nd we found ourselves at Kunsi, on a broad, flat sinir 2800 feet above 
sea-level. On the top of these spurs the country is more ojien than in 
any other part wo passed through, and there are many thousand acres 
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of a perfectly flat, hard surface covered with short herbage, and capable 
of carrying a very large number of cattle. Numerous herds were being 
grazed here. The water is good, and the air very much fresher than in 
the low ground below. These hills are composed of a hard, brittle 
shale. On the 23rd we reached Kankuia, on a similar but lower spur 
2400 feet above sea-level, and the next day we descended by a very 
steep track to the country west of these spurs, and found ourselves 580 
feet above the sea. From the point we had selected to act as the gap 
the boundary runs in a direct line to a point above a bend on the Kora 
river, till it meets the great French road from WelHa to Ula. We had no 
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diSiculty in fixing the direction of this line, and on the 25th we reached 
the Great Skarcies, or Kolinte as it is called here, passing through a 
perfectly flat country. The British towns of Dumbaia and Saionia lie 
some miles south of the frontier, but the French town of Fla is close 
to it. It is a large, very well-built town, with customs-post and white 
ofiicial, barracks, and a store. IVe put up twenty-three beacons in this 
section. 

The Kora is a large river about 65 yards wide, with low hanks near 
its confluence with the Kolinte, wliich is a fine water 100 yards wide, 
and deep, unfordable at any season, running in a perfectly flat plain, 
with low banks. Our camp on the east bank was 380 feet above sea- 
level. Wellia is a very small village about a mile west of the river. 
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There is a canoe-crossiag at the place where the road reaches the 
river. 

Game is plentiful in this country. Antelope small and large were 
seen, and a troop of five elephants passed the night of the 26th close to 
our camp, and were watched hy our followers for a long time the next 
morning. Mr. Tyler set out after breakfast with his camera, hoping to 
get them to pose for him ; hut they had no sympathy with the modem 
craze for photography, and passed on southwards along the river-bank. 

Whilst we had been delimiting the latter part of the frontier. Captain 
Sharpe of the Frontier Police had been nominated by the governor to 
meet Captain Millot, the third French commissioner, at Kiragba, on the 
Atlantic coast, and with him to mark out the frontier from that place 
to the source of the little Mola river. They commenced work on April 3, 
and it was anticipated that they would have no difBculty in tracing 
the boundary, which, after the first few miles, follows the watershed 
between the Mellakori and Great Skarcies rivers. But it was found 
that to do this accurately was a very arduous task, as the elevations 
are very slight and the country thickly covered with bush, and the 
watershed had to be felt for step by step. They completed the work 
on April 24, having set up eighty-eight beacons, and joined the other 
commissioners at Wellia on April 28. Several days were spent there 
in completing the proce* verbal of the Commission, and on May 1 the 
Commission parted from their French comrades, and marched via Saionia, 
Berekuri, and Kukuna to Kambia, embarking on May 5, and reaching 
Freetown that night. The country passed through from Wellia is 
perfectly flat but for one rise of about 100 feet, the ground hard and 
free from swamp, and the road good. South of Kukuna the country is 
very populous, and there is much cultivation. 

(To be continued.) 


SUB-OCEANIC CHANGES." 

By JOHN MILNE, P.R.S., F.G.S. 

Section III. 

Cable Fracture. 

Eudyard Kipling, who, with his powers of description and imagina- 
tion, carries us from the barrack-room to the home of the deep-sea 
cables, tells us that in the abysmal depths of the ocean — 

“ There is no sound, no echo of sound, in the deserts of the deep, 

Or the great grey level plains of ooze where the shell-burred cables creep.” 

This description of oceanic plains commands all admiration. 

* I’aper read at the Royal Geographical Society, June 18, 1897. Continued from p. 14G. 
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The fact that, in the regions here described, cables lie for years and 
years without disturbance is another testimony to the facts brought 
together by geologists to show that the flat plains of ocean beds are 
regions where there is but little ehange. Directly, however, we 
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approach sub-oceanic banks or the margins of continental slopes, 
although the depths may be abysmal, the fact that cables after inter- 
ruption have to be broken away from beneath materials which hold 

them fast, indicates that 
regions of dislocation have 
been reached, and what is 
true for these great depths 
is also true for loealities 
nearer land. Sometimes 
cables are bent and twisted, 
sometimes they are crushed. 
Now and again sections are 
recovered which, from the 
growth of shells and coral 
on all sides, shoiv that they have been suspended. Others show that 
fracture has apparently been the result of abrasions, whilst the ends 
of wires, one of which is concave and the other convex, slightly drawn 

out, indicate that yield- 
ing has been the result 
of tension. Needle- 
pointed ends suggest 
electrolitic action ; * 
but, although cable- 
interruption may occur 
in these and other ways, 
the explanations which 
best accord with the observations made during cable-recovery generally 
are those which attribute their dislocation to sudden displacement of 
the bed in which they are laid, or to their burial by the sliding down 
of materials from some neighbouring .'■lope. 

* This may be due to cloetrnlitie action between the zinc and tlie iron of the sheathiiin' 
wires, or to the cable having rested on a mineral deposit. 
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Sometimes it will be seen that earthquake movement and cable 
fracture have been simultaneous, whilst many instances will be given 
where an interruption has occurred at about the same time that an 
unfelt movement has been recorded on land. These latter records, 
which in the lists are marked with an asterisk, are unfortunately not 
numerous, and only refer to days between the following dates. 

1. Observations at Potsdam, ’Wilhelmshaven, Strassburg, Nicolaiew, Teneriffe, 
and in Japan. These, which include many of the writer’s observations, are pub- 
lished in ‘ Beitrage zur Geophysik,’ Band II., by Dr. B. von Bebeur-Pasohwitz, 
March 27 to October 5, 1889 ; January 4 to April 27, 1891 ; February 23, 1892, to 
August 31, 1893. 

2. Observations at Charkow by Prof. G. Lewitzky, August 4, 1893, to October 
9, 1894. 

3. Observations by Prof. G. Vicentini at Padua, February 1 to August 29, 1895. 

4. Catalogues of Prof. P. Tacchini, January, 1895, to October 16, 1896. 

5. Observations at Shide, Isle of Wight, by John Milne, August 19, 1695, to 
May, 1897. 


A. — Fracture of Cnhles in Deep Oceans. 

{The Times of Earthpiahes are given, in G.M.T.astrunoiuicul. Noon = 24 or 0 hrs.) 

North Atlantic. — Through the kindness of an engineer, whose ex- 
perience in the laying and repairing of cables has extended over many 
years, I am enabled to give the dates at which various cables have 
become ruptured, or been restored to working order. The only case 
of alteration in depth which he noticed was during the repairs of 
November, 1884, but this was not great. It seemed as if the picked-up 
cable had to be pulled from under a bank of earth which had slipped 
down from the eastern slope of the Newfoundland bank. 

The following is a table of North Atlantic cable-interruptions. 

North-eastem Slope of Flemish Cap. — (37° W. to 44° W. long.) July, 1894 
(about) ; .June, 1888 (about) ; Septembei-, 1889 ; September, 1881 ; June 10, 1894 * ; 
July 28, 4.40 a.m., 1885 ; April 18, 8 p.m., 1885; July 25,8 a.m., 1887; June, 
1895. 

Near South-eastern Slope of the Newfoundland Bank. — (46° W. and 50° W. long.) 
September, 1887 (about); October 3, 9.15 p.m., 1884; October 4, 4.8 a.m., 1884; 
October 4, 4 and 8 a.m., 1884 ; September, 1889. 

An unfelt earthquake wjis recorded, June 11, 7'' 22"’, 1894, very strong at 
Charkow. 

A striking feature connected with these Atlantic troubles is that 
nearly all have occurred in deep water near to the base of the eastern 
slope of the Flemish Cap, 330 miles from St. John’s, Newfoundland, or 
the south-eastern slope of the Newfoundland hank. Off the Flemish 
Cap in lat. JO” N. and long. 43^ E. there is a slope, in a distance of 
60 miles, from a depth of 708 fathoms to 2400 fathoms, or 1 in 35. 
Another slope, over a distance of 30 miles, is from 275 to 1946 fathoms, 
or 1 in 17. Otf tlie eastern side of the Newfoundland bank, in a distance 
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of 25 miles, the depth changes from 27 to 1300 fathoms, indicating a 
slope of 1 in 19. 

These slopes are all well within the limits at which from time to 
time yielding due to bradyseismical thrust, secular crush, and facial 
sliding by overloading, should he expected, and the further a cable 
can be kept away from the scene of such action, if we may judge from 
experience, the longer will be its life. 

In one case only has the cause of failure been attributed to a land- 
slide, which it is just possible was caused by, or accompanied with, 
seismic phenomena. A very significant fact is the case when three 
cables running in parallel lines about 10 miles apart, broke at points 
nearly opposite to each other, on the same straight line. This was on 
October 4, 1884. At first the accidents were attributed to the grapnel 
of a cable vessel, but as no grappling was done then, this hypothesis 
had to be abandoned. Because three cables broke apparently at the 
same time in the same locality, one inference is, that the cause resulting- 
in rupture was common to alt, and this may have been a sudden change 
in the configuration of the ocean bed. Such a change does not 
necessitate any alteration in depth, such as could be detected by 
sounding, but either a landslip along a line of eonsiderable length or 
simply a line of fracture like that which was suddenly formed along the 
Neo valley in Japan, in 1891. 

When, on the American and English coasts, types of seismometers 
which will record the unfelt movements of the Earth's crust have been 
established, it seems likely that the cause of cable interruptions may be 
better understood. Because the fifteen repairs indicated in the previous 
table possibly cost half a million sterling, the localization of areas that 
should be avoided and the attribution of elfects to their real cause are 
evidently desiderata of great importance. 

St. Louis — Fernando Noronha. — From a paper read at the Institution 
of Electrical Engineers by Mr. H. Benest, -t.ii.iusT.c.E., “ On some 
repairs to the South American Company’s cables off Cape Verde 
in 1893 and 1895,” it seems that the St. Louis — Fernando Noronha cable 
has been twice broken. The first break occurred on December 26, 1892, 
about 130 miles from St. Louis du Senegal, in a depth of 1220 fathoms, 
at the time of a heavy gale. The tape covering for 140 fathoms was 
rubbei bare to the sheathing wires, but on one side only. The sheathing 
wires at the break were drawn out as if they had been broken in a 
testing-machine. The Fernando side of the break also showed the effects 
of rubbing, and the character of the fracture was similar to the other 
end. In picking up these two ends there was at first a strain in one 
case not exceeding 2-6 tons, and the other of 4 tons, but as the ends 
were approached this rose to about 6 tons, when the cable evidently 
cleared itself from some obstruction, and came easily on board. 

Although we have here evidence of what may possibly have been a 
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submarine landslip, I am not aware that at that time any disturbance 
was noted in Europe. 

The second date is March 1 0, 1895 Here again great difficulty was 
experienced in breaking out the cable from beneath the mud, detritus, 
or whatever the materials were that had covered it. The position of 
this break was about 20 miles south-west from that of 1893. 

On March 5, at 22 hours G.M.T., a very large unfelt disturbance was 
recorded in Europe, and one of moderate intensity at several places in 
Italy on March 10, at 10.4 p.m. 

Mr. Benest holds the opinion that these fractures are connected with 
submarine river outlets and gully formations in the ocean beds. The 
gradients in the vicinity of the fractures vary from 1 in 34 (1° 30') to 
1 in 7 (8°). 

Pernambuco — Cape Verde. — To the north-west of St. Paul’s (lat. 2° 41' 45" K., 
and long. 30° 29’ 15" W.), which is a volcanic centre, two cables broke simul- 
taneously in a depth of 1675 fathoms, indicating that the rupture was due to a 
widespread cause. This was on September 21, 1893. Here, in the deep ocean, 
this was the only failure in nineteen years. 

Kadras — Penang, and Aden— Bombay. — These interruptions are referred to on 
pj). 275-76. 

B. — Interruptions to Cables on or near to Suh-oceaniv Continental Slopes, 

West Coast of Central and South America. — As illustrative of con- 
ditions which may exist round many parts of the west coast of South 
America, where there have been sudden and gradual upliftings of the land 
within historical time, a portion of a chart showing contours near to the 
mouth of the river Esmeralda is reproduced (Fig. 6). The soundings are 
in fathoms. Those in ordinary figures are from information received prior 
to June, 1895, whilst those in larger type are from soundings taken in 
March, 1896. Changes from 13 or 20 fathoms to upwards of 200 fathoms 
in this short interval of time are certainly remarkable, and as the 
position of the cable-repairing vessel Belay, belonging to the Central 
and South American Telegraph Company, which made the observations, 
was ensured by cross-bearings on the land, their general accuracy cannot 
be doubted. 

The figures surrounded by a circle were taken many years ago, and 
are probably no longer correct. Off the shore, in a distance of 3 miles, 
there is a depth of 200 fathoms indicating a slope of 1 in 15, whilst at 
distances of 10 miles from shore, over a length of 1 mile, slopes of 1 in 3 
may be found. 

We have evidently here many instances of recent change in sub- 
oceanic form, and at the same time illustrations of conditions where 
considerable instability might be expected, and cable-interruptions 
might therefore frequently occur. It will be noted, by reference to the 
map, that the position of fractures which have taken place are grouped 
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near to the base of steep slopes, and in this respect follow the rule of 
similar occurrences in the North Atlantic. 

The following is a list of certain interruptions which have taken 
place off the coasts under consideration : — 

La Libertad — Salina Cruz. — November 25, 1890. 

Panama — San Juan del Snr. — June 4, 1889*; July 31, 1889 *. 

Sta Elena — Buenaventura. — This section is laid off the mouth of the river 
Esmeralda, at which point many breaks have occmred (Lat. 0° 58' 20" N., 
long. TO'' 41' 25" ’VV.). August 30,1890; January 25,1891 * ; February 13, 1892 ; 
December 5, 1893 * ; December 6, 1893 * ; December 14, 1893 * ; December 20, 
1893 *. 

Faita (Peru) — Sta Elena (Ecuador). — This section passes Talara point, where 
many breaks have occurred. Lat. 4’ 29' S., long. 81° 17' W. September, 1892; 
May 19, 1883 ; September 3, 1886 ; May 15, 1889 * ; March 31, 1891 * ; April 9, 
1891*; May 14, 1892*. 

HoUendo — ChoriUos (Peru). — This section crosses the gully off Pescadores point, 
lat. 1G° 24' S., long. 73° 18' W. February 23, 1884 ; March 24, 1884 ; April 5, 
1884; June 13,1884; January 30,1886; August 13, 1886; August 10, 1887; 
March 25, 1887 ; December 10, 1887, supposed to have been broken by an earth- 
quake ; December 11, 1888; February 21, 1890; March 15,1890; March 30, 
1891 * ; October 16, 1892 *, supposed to have been broken by an earthquake ; June 
4, 1895 *. 

Arioa — Mollendo. — May 9, 1877, by an earthquake ; July 15, 1887 ; before 
June 24, 1891 ; August 13, 1891 ; June 6, 1895 *, shore end broken by waves. 

Iquique — Arica. — Slay 9, 1877, by earthquake ; May 7, 1878, by an earthquake ; 
June 12, 1805 *, shore end broken by waves. 

Caldera — Antofagasta. — July 7, 1886. 

Valparaiso— Serena. — July 26, 1877; August 15, 1880, by earthquake; July 8, 
1885; before August 19, 1891 ; July 4, 1895 *, by landslide or earthquake. 

The unfelt earthquakes which were noted in or near Europe were as 
follows : — 

January 25, 1891, 5'01''. A small disturbance was recorded at Teneriffe. 

March 26, 1891, IS’C* to 14'8'’. There was an earthquake of moderate intensity 
noted in Teneriffe. 

May 15, 1892, 2'9‘‘ at Strassburg, and at 3’7'‘ Nioolaiew, there was a feeble 
shock. Origin probably in Norway. 

October 13, 1892. At IT’OT'’, and October 17, at ll-88’‘ at Strassburg. 

December 16, 1893. At Charkow at l.S'* 13"’ there was a strong disturbance. 

June 4, 1895. At Padua at 18’’- OS'", large disturbance. 

July 5, 18'J5, 5'’ 32”. At Padua, origin evidently at a great distance. 

Whether these seven unfelt movements recorded on the eastern side 
of the Atlantic were connected with seismic disturbances on the western 
side of South America leading to cable interruptions, it is impossible to 
speak with confidence until we know the hours at which these interrup- 
tions took place. In the meanwhile, all that we can say is, that it is 
worthy of note that out of fifteen cable-interruptions, nine of them 
took place about the times when delicately suspended instruments in or 
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near Europe were set in motion. Six interruptions, in some instances 
cables being broken at more than one point, took place when earth- 
quakes were felt, whilst others were caused by landslips, which in 
turn may have been the result of mechanical shaking. On certain 
sections, as, for example, that connecting Arica and Mollendo, fractures 
have only taken place in certain months, which in this instance are June, 
July, and August. Eestrictions like this suggest that the cause of 
fracture has been due to landslips brought about by the escape of fresh 
water beneath sea-level, the action of currents, and other sub-oceanic 
phenomena having seasonal maxima. 

As regards the interruptions off Pescadores point (16° S. lat.), 
although, when recovering cables, branches of almost petrified trees 
have been brought to the surface, Mr. E. Kaye Gray attributes them to 
the great unevenness of the bottom, there being in that neighbourhood 
submarine hills 3000 and 4000 feet in height. 

The following notes bearing upon the above sections were kindly 
drawn up by Mr. W. E. Parsone, who has been engaged in cable work 
on the west coast of South America : — 

Arica — Mollendo Section. — This section was laid in 1875. On the night of May 9, 
1877, while the cables between Arica and Lima were being used for direct working, 
a very distinct shock of earthquake was felt by the operator in the Lima office at 
about 10.30 p.m., during receipt of a message from Arica, aud communication 
ceased a few seconds later. The intermediate station of Mollendo afterwards 
reported that the shock was also felt there, aud at about the same time, and that 
they were unable to communicate with Arica. Mr. Parsone located the rupture of 
the Arica — Mollendo section as close to the shore at Arica, and proceeded by first 
opportunity to that place, where it was found that a violent earthquake shock on 
May 9, 1877, had been accompanied by a tidal wave of unusual severity, which had 
completely wrecked the greater portion of the town. The sea-front and harbour 
had suffered enormous damage, the iron pier having been washed away, and prac- 
tically all the craft in the port having parted their moorings or foundered. In 
undertaking the repair, tons of anchor-moorings and material were picked up with 
the cable, which had been considerably dragged out of position and twisted for a 
considerable distance from the shore. Communication on this section was restored 
on May 24, 1877, and worked without interruption until it was permanently 
repaired by renewing a portion of the shore-end and intermediate cable on Novem- 
ber 17, 1878. 

Iquique — Arica Section. — This section was laid in 1875. On May 7, 1878, a severe 
shock of earthquake was experienced in the neighbourhood of Iquique, after which 
the cable connecting that place with Arica was found to be interrupted. Mr. 
Parsone located the rupture at b knots from Iquique on the intermediate cable in 
60 fathoms of water, and, after considerable difficulties working with barges, there 
being no repairing-ship obtainable, succeeded in lifting the cable on the spot. Both 
ends were recovered, and it was found that the cable (intermediate) had snapped clean 
through, the compound on either side of the break being undisturbed, except at, say, a 
distance of 18 inches in either direction, where the sheathing wires had made one com- 
plete turn. There the compound had sprung, and some of the strands parted, and 
the sheathing wires were compressed out of iiosition. But for these comparatively 
slight indications of the enormous force which must have been exerted to make so 
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clean a break in heavy intermediate type, the cable was in no way damaged, the 
rest of the cable being in as good condition as the day it left the factory. The 
earthquake, which was undoubtedly the direct cause of the rupture, was said to 
have a direction from south-west to north-east, and it was noticed with much 
surprise that the base of the high cliffs on the fore-shore bore marks of recent dis- 
turbance at a spot bearing due north-east from the position of the break. The 
disturbance referred to had the appearance of a recently formed cavern or tunnel — 
a few feet above the beach where the base of the hard rock was met — as if some 
enormous piece of artillery had been fired point-blank into the rock, and this had 
also caused a falling away of the surface rock above the opening, which peels off in 
layers like decomposed slate. We could not land at the place to examine it more 
closely on account of the surf and rocks, but attempted to do so by clambering and 
crawling over the headland of rock, but large thin sections of decomposed surface 
slipped away with us continually, and we had to give up the attempt. Communi- 
cation was restored with a piece of deep-sea cable and a permanent repair effected 
by the s.s. Retriever on November 21, 1878. 

la Serena — ^Valparaiso Section. — This cable was laid in 1876, and interrupted oft' 
the Limaree river on July 26, 1877, as was thought, by floods from the river, 
although in its normal condition it is practically a dry bed before it reaches the sea. 

This section was again interrupted on August 15, 1880, by an earthquake ; 
and the same section was again interrupted by a landslip on July 4, 1885, pre- 
sumably due to an earthquake. 

MoUendo — Chorillos Section. — This cable was laid in 1875, and was frequently 
interrupted off Pescadores point to the north of Mollendo, where considerable 
inequality of depth is experienced, due presumably to the channels of an extinct or 
subterranean river, whose estuary may now bo some miles at sea, and create 
periodical submarine convulsions at great depth and at, say, 40 or 50 knots from 
the coast. In any case, all difficulty has ceased in this locality, since the cable has, 
for a considerable length, been diverted to close inland and laid as close to the shore 
as it was safe for a ship to get. 

This section was also broken in two different places by an earthquake which 
occurred on December 10, 1887. 

East Coast of South America. — The geological and topographical 
conditions on the east coast of South America are strikingly different 



— XOUTIII.UN’ COAST OF miA7.ll.. THIS WAS ITCKED FT AFTER BF.tXO LAID ELEVEN 
YEARS. THE SHEATIITNO OF WIRE -AND HEMP H.AD DECAYED, SO THAT THERE 
RE.MAINED ONLY THE CORE TO RESIST THE STRAIN. 

from those met with on the west coast. On this latter coast the land 
plunges rapidly downwards beneath the sea, as a slope produced by 
bradyseisinic thrust and folding, whilst on the former, when measured 
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over long distances, the slope is gentle, indicating an absence of orogenetic 
activities. Although the land is generally continued seawards at a low 



riG. S.— I'ICKED IP IN THE GULP OF MEXICO IN 1SS8. THE KINKS SHOW HOW MUCH A 
CABLE WILL STAND AND YET KE3IA1N IN GOOD ELECTIilCAL CONDITION, AS THIS 
WAS FOUND TO BE. 

angle by the dejiosition of sediments and the scouring action of cui rents, 
here and there declivities may have been produced by such epigenic 
actions. 

On the following sections interruptions have been rare or have not 
occurred ; — 

Maldonado — Montevideo, since 18To. 

Santos — Chuy, since 1802. 

Chuy — Maldonado, since 1875. 

Eio Grande do Sul — Chuy, since 1875. 

From these sections, which lie on the northern side of the Iiio de la 
Plata estuary, as we proceed northwards interruptions have been more 
and more frequent. They are as follows : — 

Montevideo — Buenos Ayres. — October 12, 188!I. 

Sta Catharina — Eio Grande do Sul. — June 16, 1860. 

Santos — Sta Catharina. — March 12, 1890. 

Montevideo — Eio Grand do Sul. — April 25, 1889; June 11, ls,s!i*; December 
4, 1889 ; May 4, 1890; December 4, 1891. 

Chny — Montevideo. — June 27, 1892; July 10, 1892* {icftorerl) ; November 
11, 1892 (date of interrwptha not recorded). 

Eio de Janeiro — Santos. — April 16, 1889; Afiril 5, 1890; December 21, 1890. 
Bahia — Eio de Janeiro. — January 31, 1889 ; September 3, 1889*; September 
21, 1880 * ; July 24, 1891 ; July 31, 1S91 ; September 4, 1890.* 

Pemamhuco — Bahia. — April 1, 1889 ; July 20, ISrO; July 14, 1891. 

Ceara — Pernambuco. — April 8,1890; March 14, 1891 * ; September 1, 1893 *; 
January 12, 1895 ; March 3, 189C *; March 4, 1897 *. 

Maranham— Ceara. — May 22, 1889*; Ajiril 29, 1890; January 20, 1891; 
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January 28, 1891; March 4, 1891*; March 8, 1891*; November 25, 1891; 
October 11, 1892 * ; February 12, 1894* ; March 6, 1894 * ; November 25, 1894; 
April 28, 1890 * ; December 2, 1896 *. 

Para — Maranham. — September 6, 1888; November 2, 1668; May 22, 1869*; 
December 27, 1889 ; January 10, 1890 ; July 24, 1890; January 12, 1891 ; October 
19,1891; December 2, 1891 ; January 19, 1892 ; October 15, 1892*; March 20, 
1893*; September 1, 1893 * ; March 24,1894*; July 23, 1894 * ; November 1, 
1894; November 10, 1894; November 13 or 15, 1894; January 7, 1895; February 
9, 1895 * ; October 10, 1895 * ; December 13, 1895 * ; December 18, 1895 * ; July 
9, 1896 * ; August 0, 1890 * ; October 8, 1896 * ; May 5, 1897 *. 



FIG. 9. — WEST COAST OP MOROCCO. BROKEN DECEMBER 20, 1894. THE WIIiES ARE 
CORROEED TO NEEDLE-POINTS. 

In the above list the thirty-one interruptions marked with an asterisk 
took place whilst horizontal pendulums were in operation in or near 
Europe. 

The European observations were as follows : — 

September 18, 1889. At Potsdam, 6'92'* to 9-3'', there was a large disturbance, 
which suddenly became great at 7'87'‘. At Wilhelmshaven the disturbance lasted 
from 7““ to 9'5'‘. The origin is unknown. 

September 5, 1889. At Potsdam there was a heavy disturbance at 22'67'', with 
a sudden increase at 23'08. At Wilhelmshaven similar phases wore at 22‘5 and 
23 08'‘. Large disturbances also with unknown origin were noted on August 29 at 
18 • 48 ^ 

October 9, 1892. At Strassburg and Nicolaiew, disturbances were noted at 
abjut 2-45^ to 2-70'‘. 

March 3, 1891. At Teneriffe, earthquake at l-79'‘. Origin unknown. 

May 21, 1889. At Potsdam, a heavy disturbance at 10'55’‘ to IIT'*. Origin 
unknown. 

March 20, 1893. At Strassburg and Nicolaiew, at 5'18'’ and 5'27''. At this 
time there was an earthquake in Catania. 

No. III. — Seftembeb, 1897.] 


T 
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October 13, 1892. In Strassburg IT'OT'' to 17'78''. An earthquake on the Donau. 

September 1, 1893. At Charkow at 9.35 a.m. 

February 12, 1891. At Charkow, a strong disturbance at I** 35”. 

March 24, 1894. At Charkow, about this time, exceedingly heavy disturbances 
were recorded, from 17’' 35“ on the 21st to 2'* 48“ on the 22nd ; from O'* 35“ on 
the 22nd to o'* 35“ on the 23rd ; and on the 24th, from C 26“ to 1'' 2”. 

July 22, 1894. At Charkow, from IF* 35” to 17’’ 35”. 

October 9, 1895. At IS” 26”, slight. 

July 8, 1896. At 14'“ 54” and 17'“ 46" at Shide. 

October 6, 1896. 21“ 51" at Shide. 

May 5, 1897. 10“ 44“ at Shide. 

December 2, 1896. At Shide, 10 a.m. to 11 a.m. 

Inasmuch as two of the interruptions took place on May 22, 1889, 
and two on September 1, 1893, which closely correspond with the unfelt 
but heavy earthquakes in that year, we may say that out of twenty-nine 
interruptions sixteen of these have approximately coincided with the 
times at which earthquakes with unknown origins have been recorded 
in Europe. 



FKi. lu.— CADLE GKOWX BOUND WITH COE.AL. 


Because on the Para — Maranham section * interruptions have been 
frequent in October, November, and llecember, and on the Maranham — 

* The Para Maranham cable is,” I believe, a friend writes me, “ laid on a shallow 

muddy bottom, the mud being so duid that it is said tJiat a schooner with a fair wind 
can make a good passage when half in mud and half in water.” If this is so, then the 
Amazon floods may have much to answer for in connection with cable-interruption. 
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Ceara section in November and in March, in searching for the cause of 
these interruptions we should look to variations in ocean currents or 
phenomena with a seasonal change. 

West Coast of Europe and Africa : Mediterranean. — Interruptions 
have taken place on the following dates : — 

Lipari — Milazzo.— December 1, 1888 ; March 30, 1889 • ; September 15, 1889 * ; 
February 9, 1893 *. 

Zante — Canea. — March 29, 1885. 

Patras— Corinth.— September 9, 1888 ; August 25, 1889 • (two interruptions). 

The earth-movements which were observed at corresponding times 
were as follows ; — 

March 28, 1889. At 7'35'' at Wilhelmshaven, fairly large. 

September 13, 1889. At 5'50‘‘ at Potsdam and from T*" to 9‘5'* at Wilhelmshaven. 

February 9, 1893. At Straasburg 6'23'‘ to 8‘48'‘ and at Nicolaiew 6’19'* to d'OTS 
heavy movement. The epicentre possibly near Samothrace. Two other earthquakes 
were noted on this day. 

August 25, 1889. At Potsdam at 7'62‘‘ and at Wilhelmshaven from 7‘53'‘ to O'*, 
a large disturbance. Epicentre near Patras. 

The Lipari — Milazzo fractures took place in depths of from 400 to 650 
fathoms, 2 or 3 miles distant from Vulcano, about north-east from Solfatore. 

The 2Iante — Canea interruption occurred about 5 miles west by south 
off Sapienza island, in a depth of 1500 fathoms with a clay bottom. 
Soundings varied as much as 250 fathoms in the length of the sbij^, and 
from 1350 to 1834 fathoms in half a mile. 

The first of the Patras — Corinth breaks occurred about 2 miles north 
of Akrata, in mud at a depth of 197 fathoms, whilst one of the second 
interruptions took place in the same locality, in depths varying between 
408 and 270 fathoms within a mile, and the other, in cable No. 2, within 
half a mile south of Morno point. 

Mr. W. G. Forster, writing in the Transactions of the Seismological 
Society, vol. xv., respecting these districts, tells us that after the Filiatra 
shock in 1886, it was found, by the broken cable 30 miles away, that 
some 4 knots of the same had been covered by a landslip, whilst the 
depth of the water had increased from 700 to 900 fathoms. In 1867, 
after the destruction of Cephalonia, the soundings taken after the shock 
were different to those taken before. Again, on September 9, 1888, at 
5.4 p.m., the town of Vostizza, in the Gulf of Corinth, was destroyed, and 
simultaneously the cable between Zante, Patras and Corinth was inter- 
rupted. The cause of this, as deduced from soundings and the appear- 
ance of the fractured cable, appears to have been either a sudden tautening 
caused by the sweeping down of a mass of clay from a 100-fathom bank 
to a 300-fathom bank, or the actual yielding of the bed on which the 
cable lay. 

In 1889 a second cable was laid down in the Gulf of Corinth, but this, 

T 2 
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when it had been down about three months, was, together with the 1884 
cable, fractured at the time of an earthquake on August 25 at 8.51 p.m. 
The 1889 cable seemed to have been smashed by the movement of a mass 
of material about a mile in length, whilst the 1884 cable was broken at 
two points by a slip from a 10 to a 450 fathom bottom. 

In the districts considered by Mr. Forster, there are, as he points 
out, great irregularities in submarine contours, the depths within 
short distances changing from 50 to 300 and then to 1600 fathoms. 
By the deposition of silt, and the undermining of steep slopes by 
bottom currents, the exit of underground springs and even rivers, 
overhanging shelves, tottering and precipitous rocks, and other unstable 
arrangements, may suddenly give way and cables suffer rupture. 

The facts are that the sub-oceanic contours are such that they might 
he expected to be unstable, and that these contours, at the time of 
earthquakes, have suddenly been changed. In one instance there has 
been an increase in depth of over 2400 feet, and in another of 1200 
feet; whilst in the case of the 1889 disturbance, eleven and a half 
minutes later, unfelt earth-waves of considerable magnitude were re- 
corded at Wilhelmshaven, 1732 kilometres distant. Similar unfelt 
movements have also been recorded at distant places at about the time 
when cable-interruptions took place, in every instance where we have 
been able to make comparisons. The conclusion, then, is that in this 
region earthquakes occur, producing beneath the ocean what is equiva- 
lent to the landslips which similar movements produce on land. 

Bay of Biscay. — About 1875 the Direct Spani.sh cable was broken 
about 150 miles north of Bilbao by what seemed to be a submarine 
landslip, which may have been produced by an undercurrent pro- 
duced by the piling up of the surface waters under the influence of 
a westerly gale. The soundings showing the neighbourhood of the 
interruption indicate slopes of 1 in 7 and even 1 in 3, and it is there- 
fore a district in which landslides and dislocations might be expected 
to occur (Fig. 11). From 3Ir. E. Kaye Gray I learn that the 1872 Bilbao 
cable broke down periodically — usually in the month of March, with or 
after a heavy north-west gale. This took place about 30 miles to the 
north of Bilbao, and, when repairing, it was invariably found that 4 or 5 
miles had been buried. The cause of these interruptions was attributed 
to a heavy submarine current caused by the piling-up of surface water, 
cutting the prolongation of a river-bed with steep walls which, when 
undercut, fell in masses to bury the cable. 

St. Thomd — St. Paul de Loanda. — Interruptions which have been 
noted on this section were as follows : — 

January 22, 1892 ; September 10, 1892 * ; Kovember 24, 1892 * ; February IT, 
1893*; April 11, 1893 *; May 30, 1893*; February 5, 1894*; January 22, 
1805 * ; January 15, 1896 * ; May 2, 1-896 “ ; June 15, 1890 *. 
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The dates on which unfelt earthquakes were recorded were as 
follows ; — 

September 13, 1892. At Strassburg a very large disturbance from 9’54'* to 
13’31'*. Origin unknown. 

February 16, 1803. At Strassburg at 0'08'‘. Origin possibly in Japan. 

April 11, 1893. At Strassburg and Kicolaiew, 18'58'‘ to lO"*. Moderate. On 
April 8 at these stations there was a heavy movement from 1‘87'‘ to 4’17‘‘. Origin 
unknown. 

May 30, 1893. At the above stations from 4'’ 33" to S'' 32™ ; a great movement. 

February 5, 1894. At Charkow from 4’' 54" to 10*' 34" there was a strong 
movement. 

January 18, 1895, 2*' 37". At many places in Italv. 

January 15, 1890, 7“* 10™. At many places in Italy. 

May 2, 1890, 1'' 20™. Strong through Euroj)e. 

June 13, 189G, 14'" o4"“. Strong through Italy. 

June 14, 1890, 22'* 46". Strong in ShiJe and over Europe. Origin in the 
Pacific ocean. 

We have, therefore, eleven cases of interruptions, on or near to the 
dates of nine of which large earthquakes were recorded. It is difficult 
to imagine that this particular district should he characterized by any 
seismic activity, but it seems possible that, if it is a district where 
sediments rapidly accumulate to attain an unstable form, these might 
from time to time give way under the influence of earth-waves 
originating at a great distance. 

On this particular section Mr. E. Kaye Gray points out that, from 
the mouth of the Congo, extending seawards, there is a difficult gully 
to cross, the walls of which are 2000 feet in height ! Although the 
gully widens towards the west, this height is maintained for a con- 
siderable distance. The shallowest water is found along the edges of 
this gully, which therefore has a transverse section not unlike that 
of a river bounded by a naturally formed levee. 

The East Coast of Africa. — The following are interruptions noted in 
various cable sections along the east coast of Africa : — 

Mozambique— Zanzibar. — Febru.ary 1, 1885; April 2, 1885; September 26, 
1894*. 

Selagoa Bay— Durban, — October 15, 1890; November 18, 1890 ; December 10, 
1894; January 20, 1896 * ; July 13, 1896*. 

Mozambique — Delagoa Bay (Lorenzo Marquez). — November 11, 1890; November 
18, 1890 ; January 5, 1893 * ; January 25, 1893 * : June 9, 1895 * ; December 
24, 1896 *. 

Zanzibar — Mombasa. — December 20, 1890; January 25, 1892; September 4, 
1894 * ; September 26, 1894 * ; March 6, 1896 * ; August 23, 1896 * ; September 

23, 1896 *. 

Aden — Zanzibar. — January 8, 1890; May 11, 1891 ; December 5, 1891 ; February 
20, 189.3 * ; August 9, 1893 * ; December 21, 1894 ; September 2, 1895 * ; December 

24, 1895 * ; January 27, 1896 * ; March 16, 1896 * ; March 23, 1897 * (?). 
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With the nineteen interruptions marked with an asterisk, there are 
eleven instances where these may have corresponded with the records 
of nnfelt earthquakes. Approximate coincidences with earth-movements 
are as follows : — 

January 22, 1893, at 10’87''. A weak disturbance was noted at Xicolaiew and 
Strassburg. 

September 1, 1891, from 1” 13“ to I"* 21“. Moderate at Charkow. 

September 25, 1891, 16“ 19” to 17“ 8". At Charkow. 

February 20, 1893, from 19-23“ to 19-78“. At Strassburg small, origin in 
Japan. 

August 9, 1893, from 17“ 81” to 19“ 1“. At Strassburg, moderate. 

March 3, 1896, at 16“ 33”. Eecorded through Europe. 

August 21, 1896, at 10“ O'". Eecorded at Padua. 

September 2, 1895. At 1-3“ to 9-6“ and 19“ at Shide. 

March 15, 1896. 19“ 36” at Shide. 

September 21, 1896, at 16“ 53"'. Recorded through Europe. 

March 23, 1897. At Sltide at 1-29“, alight. 

Sir James Anderson, in 1887, speaking about the interruptions off 
the river Eovuma (11° S. lat.), remarks that, so far as soundings showed, 
there was an even bottom and all that could be desired as a bed on which 
to place a cable, yet every year the cable broke. The broken ends 
suggested that the cable had been suspended until it snapped. Although 
the cable was shifted further out, and then closer in, it still broke. This 
happened eight times, and it was noticed that the interruptions occurred 
at about the same time of the year. Seven of these breaks are fairly on 
the same line, and Sir James’s suggested explanation of this cause was 
that the time when the interruptions occur is at the termination of 
the rainy season in the African mountains, at which time fresh-water 
springs take away the bottom on which the cable lies, and leave it 
suspended. 

Mr. John Y. Buchanan suggests that sometimes a cable may be 
broken in consequence of its slowly subsiding through ooze, until the 
catenary strain becomes so great that it eventually snaps. 

Aden — Bombay. — Interruptions noted on this section were the fol 

July 11, 1881; June 3, 1885; July 27, 1885; July 11,1888; August 11, 
1888. 

On the second and last of the above dates the twm cables connecting 
Aden with India were simultaneously broken, and the traffic between 
India, Australia, and the East had to pass over the land lines of Russia, 
Persia, and Turkey. The fractures took place on an even bottom a few 
hundreds of miles from Aden. At the time of the 1885 interruption, a 
fearful cyclone was raging at Aden, and it is therefore possible that the 
ruptures may be attributed to causes similar to those whic’n seem to 
have operated on the Bilbao cables. The jdace of fracture was 1 19 knots 
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from Aden, 20 to 25 miles south of the Arabian coast, at a depth of 870 
to 990 fathoms, on an even bottom of mud. 

Penang and Madras. — Interruptions noted on this section have been 
as follows : — 

May 12, 1873; Movember 15, 1875; March 28, 187G; November 9, 1878 
April 22, 1880; January 31, 1881; June 6, 1883; November 15, 1883; June 13, 
1881 ; September 2, 188G ; November 2, 1886 ; November 14, 1886 ; September 

22, 1888 (.O; May 13. 1890. 

On the above dates horizontal pendulums or the equivalent instru- 
ments were not in operation, but that these interruptions were partly 
due to sub-oceanic change may be inferred from the fact pointed out by 
Sir John Pender in the Electrical Eeview of May 23, 1890, who says 
that nearly all the interruptions on this line have taken place on very 
bad ground near the Nicobar islands. 

South-East Parts of Asia. — The following completes the list of 
interruptions on far eastern lines ; — 

Eangoon — Penang. — September 4, 1886; May 13, 1890. 

Singapore— Penang. — November20, 1873 ; August 7, 1876 ; November 8, 1876 ; 
December 20, 1876 : July 20, 1877; October 19, 1877 ; September 30, 1878. 

Batavia — Singapore. — March 31, 1873 (?); May 20, 1874(7) ; August 13, 1874; 
August 18, 1874; December 14, 1874; September 2, 1875; November 5, 1875; 
May 9, 1876; June 28, 1876; October 25, 1876; February 27, 1877; September 
28, 1877 ; November 9, 1877 ; January 22, 1878 ; May 2, 1878 ; August 31, 1878 ; 
October 28, 1878; December 28, 1878; September 20, 1879; December 3, 1883. 

Port Darwin and Java (Banjoewanji). — June 21, 1872; April 27, 1876; November 
8, 1877 ; September 27, 1878; May 29. 1879 (?); July 4, 1879; March 5, 1883; 
March 10, 1883; April 6, 1883 (?); October 22, 1883; June 29, 1888 (two cables 
broken) ; October 10, 1888 (both cables broken) ; October 22, 1888 (both cables 
broken) ; July 11, 1890 * (three cables broken, one beingto Roebuck bay) ; February 

23, 1893 • ; March 22, 1893 * ; September 27, 1893 * ; October 25, 1893 * (two cables 
broken, see Electriciaii. November 3, 1893); October 26, 1893 *. 

The horizontal pendulum records are as follows : — ■ 

February 22, 1893. At Strassburg, 11-28'' to 11-78''; also at Nicolaiew. 
Moderate. 

March 20. 18'.i3. At Strassbuig, 5-18" to 5-53" ; also at Nicolaiew. Moderate. 
Origin probably in Zante. 

September 11, 1893. At Charkow, 16" 13'° to 17" 50”. 

October 22, 1893. At Charkow, 13". 

The two fractures of June 29, 1888, took place 20 and 25 miles south 
by west of Mount Dodo, Sumbawa, where depths vary from 734 to 1130 
fathoms. Sir John Pender, at the ordinary general meeting of the 
Eastern Extension Australasia and China Telegraph Company (see 
Electrician, October 12, 1888), says that it was found that these breaks 
resulted from “volcanic ” action, and, curiously enough, when the cables 
were recovered, all sorts of things, even the roots of trees, were found 
attached to them. The whole thing seemed to be a great upheaval of 
nature. From the same pajier, August 20, 1888, we learn that these two 
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interruptions took place at points widely separated. ' In Port Darwin 
time, the fractures took place on June 29, at 10.40 p.m. [ The three 
interruptions of July 11, 1890, took place, in Banjoewanji time, at 1.35 
a.m., on a rough, uneven bottom, between Tafel Hoek (Bali) and Balam- 
bangan point, Java, where the depths vary from 155 to 927 fathoms. 
The duplicate cable was broken in three places, and overlaid about 65 
miles from Banjoewanji. The three cables run along two sides and near 
the bottom of a gully separating Baly from Java, and are about 7 miles 
apart. They practically broke on one line, and the cause was “ volcanic ” 
action (see Electrician, October 24, 1890, vol. xxv.). In this instance, 
as in that of June 30, 1888, the submarine displacements extended over 
an unusually wide area, and when we refer to a chart, it is seen that at 
a distance of 9 miles in a south-west direction from Tafel Hoek there is 
depth of 1180 fathoms, indicating a slope of 1 in 7. 

The only interruptions which can be compared with the records of 
horizontal pendulums are the last five. The time of the interruption 
of March 22, 1893, is not known. The mean Greenwich times and 
dates at which the remaining four took place in 1893, are as follows : — 

1. February 22, between 4*“ 20™ and 16*“ 20"‘. 

2. September 12, 12‘‘ 20™. 

3. October 24, 17“* 5™. 

4. October 26, 3“ 0'“. 

The conclusion is, that only the first of these four interruptions took 
place when an unfelt earthquake was recorded in Europe, but similar 
disturbances were noted on September 1 1 and October 22. 

The following table is a comparison of the days and hours when 
earthquakes were felt in Java, with the times at which cables were 
interrupted : — 


Shocks felt in Java and Sumatra in api^roximate G.M.T. 
(Batavia time — 7 hours^. 


Date and G.M.T. of cable-inter- 
ruptions. 


1872, June 10, 12’‘ ta 14'* 

1876, April 23. 10'“ 15™. Sumatra 

1877, November 3 to 4 

1878, September 21, 19'‘ 30"'. Sumatra 

1879, without records 

1883, March 6, 4" 45"'. Sumatra 
1883, October 18, 17" O'". Banjoewanji 
1888, June 29, 21" 33'". Batavia 

October 8, 12" IS"'. Series of shocksl 
October 9, 12" 26'" / 

October 21, 12" 5'". Light shock 
1890, July 10, 16" 50"' to 19" 40'“. Series ofl 
shocks, some heav}% Java J 

1893, February 23, 15" 15'“. Java 


March 22, 13" 32'". 
September 9. 22" 5' 

October 23, 9'' 53"'. 

heavy. Java 
October 25. A light shock 


Liglit. Java 
'. Moderate. Java 
Fifteen shocks, very 


June 21 
April 27 
November 8 
September 27 

March 5 
October 22 
June 29, 3" IC" 

October 9 
October 22 
July 11, 6" 35'" 

/February 23, 4" 20'" and 
[ 16 " 20 '" 

March 22 (time unknown) 
September 27, 12" 20'" 

October 25, 17" 25'" 
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For the interruptions of caMes on June 29, 1888, and July 10, 1890, 
we have the assurance of those connected with their management that 
the cause was volcanic or seismic, whilst the actual or close coincidence 
in the dates at which the remaining interrujitions have taken place with 
the days on w'hich earthquakes have been felt leads to the belief that 
the Port Darwin — Java section has suffered more from the effects of 
sudden sub-oceanic change than from any other cause. The European 
records of February 22 evidently refer to the disturbance which caused 
the interruption on that date in Java, between the hours 4‘20'“ and 
16-20“. 


A Tabclab Akrangemext op the Foregoixg Ixteekvptioxs. 


Name of cables. 

Jan. 

Feb. 

Mar. 

Ap. 

May June July 

Ang. Sept. 

Oct. 

Xov. 

Dec 

Total 

North Atlantic 


_ 


1 

_ ' 

3 ; 

3 


^ 1 

4 



14 

St. Louis — Fernando No-\ 



1 


j 







, 


ronha / 










, 

1 i 

2 

Pernambuco — Cape Verde 

— 

— 

— 

— 

— 

— 

— 

— 

1 

— 

— 

i 

1 

La Libortad— Salina Cruz 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1 

; 

1 

Panama — San Juan del Sur 

— 

— 



— 

— . 

1 

1 











2 

Sta Elena — Buenaventura 

1 

1 

— 

— 

— 1 

— 

— 

1 







4 

7 

Paita — Sta. Elena 



— 

1 

1 

3 







2 


— 



7 

Moilendo— Cilorillos 

1 

2 

4 

1 

1 

2 


2 


1 


2 

15 

Arica — Mollendo 

— 

— 

— 


1 

2 

1 

1 





_ 



5 

Iquique —Arica 

— 

— 

— 

— 

2 

1 1 

— 

— 

— 



— 



3 

Caldera — Antofagasta 

— 

— 

— 

— 

. 



1 



— 







1 

Valparaiso— Serena 

— 

— 

— 

— 

— 

— 

3 

2 

— 







5 

Montevideo — Buenos Ayres 

— 

— 

— 

— 

— 

— 

— 

- _ 

— 

1 

— 



1 

Sta Catharina — Rio Grandel 














do Sul ( 













1 

Santos — .Sta. Catharina 

— 

— 

1 

— 

— 

— 

— 










1 

Montevideo — Rio Grande do\ 




1 


1 








Sul / 

— 

— 

— 

1 


— 

— 


— 


5 

Chuy — Montevideo 



— 







1 

1 







1 



3 

Bio de Janeiro — Santos ... 

— 

— 

— 

2 

— 

— 

— 

— 

— 

— 

— 

1 

3 

Bahia — Bio de Janeiro 

1 

— 

— 

— 

— 

— 

2 



3 







6 

Pem.'Hnbuco — Bahia 



— 

! 

1 





2 









^ 

3 

Ceara — Pernambuco 

1 


3 

1 

— 







1 







6 

Maranham— Ceara 

2 

1 

3 

2 

1 

— 



, 



1 

2 

1 

13 

Para — Maranham 

4 

1 

2 

— 

2 

— 

2 

2 

2 

4 

4 

4 

27 

Lipari — Milazzo 

— 

1 

1 

— 

— 

— 

— 



1 





1 

4 

Zante — Canea 



' 

1 

— 

— 












— 

1 

Patras — Corinth 



— 

— 

— 

— 

— 

— 

1 

1 






2 

St. Thome — St. Paul del 













11 

Loanda ( 

3 








1 


1 


Mozambique — Zanzibar ... 

— 

1 

, 1 

— 

— 

— 

— 

i — 

1 

— 





3 

Dei agoa Ba v — D urban 

1 

, 

— 

— 

— 

— 

I 





1 

1 

1 

5 

Mozambique — Delagoa Bay 

2 

— 

— 

— 

— 

1 

— 

— 





2 

1 

6 

Zanzibar — Mombasa 

1 

' 

1 

— 

— 

— 



1 

3 

_ 



1 

7 

Aden — Zanzibar 

' 2 

1 

1 



1 





1 

1 



_ 

3 

10 

Aden — Bombay 



— 

— 

— 

1 

1 

3 

1 







5 

Penang — Madras 

1 

— 

1 

1 

1 

2 





9 

__ 

5 



13 

Rangoon — Penang 

j 

— 



— 

1 





' 

1 






2 

Singapore — Penang 

1 — 

— 

' — 

— 

— 

— 

1 

1 



1 

2 

1 

6 

Batavia — Singapore 

' 1 

1 

1 

— 

3 

— 



3 

3 

2 

2 

3 

19 

Port Darwin— Java 

— 

1 

3 

2 

1 

2 

2 

— 

2 

5 

1 

— 

19 


21 

12 

25 

14 

, 19 

19 

23 

10 

2,S 

20 

22 

26 

245 
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The foregoing table is a list of the thirty-eight lines just discussed 
along which one or more cables are laid. Since these lines were estab- 
lished, the number of interruptions which have occurred have been at 
least 245. For certain lines it would appear that fractures were more 
frequent at one season than at others, and that therefore a proper 
analysis of the table or its parts, such, for example, as those to which 
earthquake statistics have been subjected, might lead to the discovery 
of periodicities in cable-interruptions. Unfortunately, because the 
material in our possession is yet so meagre, such discussions must for 
the present be reserved. 

Out of the 245 breaks, 87 of them, each marked with an asterisk, 
occurred at the times when instruments were in operation which would 
record unfelt earthquake effects. Fifty-eight of the 87 cable inter- 
ruptions occurred at or about the times when Europe was agitated b 3 ' 
these unfelt movements. The fractures accompanying earthquake, or, 
as it is sometimes called, volcanic movement — which could be felt, and 
which in two instances caused destruction on neighbouring shores, 
were at least 10 in number. The Java records might possibly raise 
this number to 24. In three of these instances, two or three cables 
were broken simultaneously, and in these cases, the submarine dislocations 
extended over a wide area; in the Gulf of Corinth great changes in 
ocean depth were brought about, and from this latter place we know 
the motion to have radiated, so that a few minutes after the interruption 
well-defined diagrams of earth-waves were obtained at localities 1000 
miles distant, at places where no movement could be felt. 

Instances like the latter clearly establish a connection between cable- 
interruptions, earthquake-motion which has been felt, submarine dis- 
location, and the records of horizontal pendulums in distant localities 
where earth-movements have not been felt. This being the case, and 
because earthquake-motion cannot be felt at great distances from its 
origin, it is reasonable to conclude that the records of unfelt earthquakes 
which approximately coincide in time to those at which cables have 
been interrupted may sometimes indicate that submarine geological 
changes have accompanied seismic efforts. 

Although certain conclusions arrived at in this paper are definite, 
until the materials necessary for analysis can be obtained, others remain 
matters of inference. The records of interruptions for the lines 
mentioned are, we have reason to believe, incomplete. The horizontal 
pendulum records with which to make comparisons have not only been 
few in number, but, because they are confined to Europe, could only be 
expected to throw light upon disturbances originating at a great distance 
which were exceptionally large. The records of earthquakes which 
have been felt are confined to an imperfect list for Java, a few from the 
Mediterranean, and a few reported from the west coast of South America. 
Lastly, the hours, and in some cases even the days, on which cable 
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interruptions have taken place, together with the probable cause of these 
interruptions, are unknown. These latter facts are no doubt to be found 
in the archives of many cable companies, and it would be to the interest 
of all who desire to increase oiir knowledge of sub-oceanic change if 
comparisons could be made between the records of unfelt earthquakes 
now published, and the times and circumstances at and under which 
corresponding cable-ruptures have taken place.* 

All that it is expected to find is, that a certain and probably a small 
proportion of these interruptions may correspond in time with seismic 
disturbances, and, because we know that certain cables have been lost by 
landslips and dislocations accompanying earthquake-movement, it is to 
be hoped that the expectation may be regarded as a reasonable conjecture. 

An Attempt to estimate the Frequency of Submarine Dislocations. — 
If it can be assumed that the majority of cable-interruptions are due to 
submarine displacements, and not to faults inherent in the cables them- 
selves (which are comparatively of rare occurrence), the swaying of sus- 
pended sections under the influence of waves and currents, the movements 
of marine creatures, the boring of a teredo, and other exceptional causes, 
then the tables which have been given of cable fractures will give some 
idea of the frequency of such disjdacements. Because the list of interrup- 
tions for a number of the lines mentioned are imperfect, and because each 
cable follows a path carefully chosen as not being likely to suffer from 
submarine disturbance, the frequency of dislocation derived from such 
an assumption is more likely to be a minimum than a maximum. From 
the known number of interruptions which have occurred on sections of 
given length in a given number of years, the table (p. 281) of disloca- 
tion frequency per mile of coast per year has been computed. 

The coasts taken are tlie east and west sides of South America and 
Africa. The total length considered representing shores which are 
steep and those which are gently inclined is about 11,000 miles. The 
general result which is reached is that the dislocations per mile per year, 
on the coast-lines considered, which may be taken as having on the 
average a character similar to that of the coast-lines of the world, are 
represented by the number 0-0023, that is to say, there is on the average, 
one dislocation for every 4.34 miles per year. If we increase this 
number to 500 miles, and remember the character of the records and 
that of the facts to which they refer, although we have attributed all 
the interruptions to submarine change, we are inclined to the opinion 
that the estimate is not too great. This being granted, then, as there 
are about 1 56,000 miles of coast-line in the world, if the same were 
surrounded by loops of cables, although each section might be laid in 

* The writer, whose address ja Shide Hill House, Newport, I.W., England, would 
be glad to receive any information respecting the day, hour, and probable causes of 
failure, connected with cable-interruption. 
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the most favourable position, more than three hundred interruptions 
resulting from submarine disturbance might be expected to occur every 
year. In deep water on a level soft bottom experience shows that a 

Cable Dislocation per Mile per Year. 


Name uf cable. 


Mollendo — Chorilloa 

Arica — Mollendo 

Iquiqne— Arica 

Antofagasta — Iquiqne 

Caldera — Antofagasta 

Coquimbo — Caldera 

Valparaiso — Coquimbo 

Santos — Chuy 

Maldonado — Montevideo 

Chuy — Maldonado 

Kio Grande do Sul — Chuy 
Montevideo — Buenos Ayres ... 
Sta Cathariua — Bio Grande do Sul 

Santos — Sta Cathariua 

Montevideo— Bio Grande do Sul 

Chuy — Montevideo 

Bio de Janeiro — Santos 

Bahia — Bio de Janeiro 

Pernambuco — Bahia 

Gears — Pernambuco 

Maranham — Ceara 

Para — Maranham 

St. Thome — St, Paul de Loanda 

Delagoa bay — Durban 

Mozambique — Delagoa Bay 

Zanzibar — Mombasa 

Aden — Zanzibar 


Length in 
nautical 

Number of breaks per 

miles. 

mile per year. 

510 

0-002 

146 

0-003 

128 

0-0040 

250 

0-0000 

229 

0-0004 

215 

0-0000 

219 

0-001 

744 

0-000 

72 

0-000 

125 

0-000 

148 

0-000 

32 

0-004 

397 

0-0004 

293 

0-0005 

349 

0006 

201 

0-001 

223 

0-009 

768 

0-0011 

404 

0-0036 

481 

0-0018 

408 

0 004 

381 

0-008 

785 

0-003 

348 

0-002 

971 

0-001 

150 

0-007 

1914 

0-0008 

10,891 

0-0023 average. 


cable may remain undisturbed and unchanged for long periods of time, 
indicating, as we have already pointed out, that geological change is 
proceeding with extreme slowness. 


Section IV. 

Conchsions and Suggestions for a Seismic Survey of the World. 

Because earthquake origins are more numerous beneath the sea than 
upon the land, it is fair to assume that the bradyseismical operations 
resulting in the folding, bending, crushing, faulting, and thrusting of 
rock masses are more active in the recesses of the ocean than they are 
upon our continents. Sub-oceanic volcanic activity, as, for example, 
that which is met with in the mid-Atlantic, probably indicates the 
existence of bradyseismic movement and a relief of strain. The con- 
centration of detritus derived from continental surfaces along coast- 
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lines on tracts which are comparatively small, indicates that beneath 
the sea the growth by sedimentation is greater per unit area than the 
similarly estimated loss is by denudation on the land. This rapid sub- 
marine growth, largely under the ipfluence of gravity, but modified by 
hydrodynamic action, leads to the building up of steep contours, the 
stability of which may be destrojmd by the shaking of an earthquake, 
the escape of water from submarine springs, the change in direction or 
intensity of an ocean current, or by other causes which have been 
enumerated. That submarine landslides of great magnitude have had a 
real existence is proved for certain localities by the fact that after an 
interval of a few years very great differences in depth of water have been 
found at the same place, whilst sudden changes in depth have taken 
place at the time of and near to the origin of submarine earthquakes 
(see p. 272). Large ocean waves unaccompanied by volcanic action indi- 
cate that there have been very great and sudden displacements of materials 
beneath the ocean. The most important evidence of sub-oceanic change 
is, however, to be found amongst the archives of the cable engineer. The 
routes chosen for cables are carefully selected as being those where inter- 
ruptions are least likely to occur, and yet, as it has been shown, something 
which is often of the nature of a submarine landslip takes place and 
some miles of cable may be buried. Here we seem to Lave proof positive, 
especially along the submerged continental plateaus, of sudden sub- 
oceanic dislocation. Because these changes are frequent, it is reasonable 
to suppose that sedimentation and erosion, and other causes which lead 
up to the critical conditions, are geologically rapid. 

Briefly, the foregoing notes and facts indicate that beneath the 
oceans certain important geological changes are more rapid than they 
are upon land, whilst new sources from which information respecting 
these changes may be obtained are pointed out to the student of 
dynamical geologj’. 

The more important of these sources are the experiences of the 
cable engineer and the records of seismographs, which are sensitive to 
unfelt movements. When a number of these instruments have been 
established round the world, on the borders of great oceans, and on 
oceanic islands, it is difficult to overestimate the practical and scientific 
results which will follow. 

The greater number of records, as it has been shown, would refer to 
disturbances which originated beneath the sea. From the times at 
which earth-waves arrived at different stations, as, for example, on the 
two sides of the Atlantic, it would be possible to localize their origins, 
and in time districts would be indicated which it would be well for 
those who lay cables to avoid. Work of this nature has, by means of 
ordinary seismographs, been parlialhj accomplished for Japan, and the 
seismic maps of that country (see Sehm. Jour., vol. iv.) show that sub- 
oceanic disturbances originating near to the coast are herded in groups. 
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Should a trans-Paciflc cable be landed in that country, to effect this 
through the middle of one of these groups would be inviting its 
destruction. 

If we had the means of knowing that when an interruption occurred 
in a cable at the same time an unfelt earthquake had been recorded, 
we should then be in a position to attribute the fault to its proper 
cause. The practically simultaneous failure of three Atlantic cables in 
1884 led to the hypothesis that they had been broken by the grapnels 
of a repairing vessel ; fortunately for the owners of this vessel, it could 
not be substantiated. 

Prom the Electrician of August 20 and October 12, 1888, we learn 
that the simultaneous interruption of the two cables connecting Java 
and Australia in 1888 cut off the latter from the outside world for 
nineteen days, and gave a pretext for calling out the military and naval 
reserves to meet the contingency of war having broken out. In 1890 
three cables were simultaneously broken, and telegraphic communication 
with Australia was cut off for nine days. On these occasions, had there 
been established in Australia a proper instrument for recording unfelt 
movements of the ground, it is extremely likely that the cause of the 
interruption would have been recognized as due to seismic action, and 
the fear of war and the probable accompanying commercial paralysis 
would have been averted. Other direct benefits, which have already 
been derived from the records of instruments such as it is here proposed 
to establish round the world, are that they enable us to extend, correct, 
and even to cast doubt upon certain classes of telegraphic information 
published in our newspapers. 

Late in June last year we learned from our newspapers that a great 
disaster had taken place in North Japan, and that nearly 30,000 
people had lost their lives. Seismograms taken in the Isle of Wight 
not only indicated how many maxima of motion had taken place, but 
showed that there had been an error in transmission of two days, the 
catastrophe having taken place on the evening of June 15, so that all 
who were to reach the stricken district after that date were in safety. 

On August 31 of the same year, the Isle of Wight records showed 
that a disturbance similar to that which had occurred in Japan had 
taken place. On account of this similarity, it was stated that we should 
probably hear of a great earthquake having taken place in or near that 
country on the above date at 5.7 p.m. Four weeks later this was 
verified by mail. Another instance occurred some weeks later, when 
our newspapers announced that a great earthquake had taken place and 
several thousand lives had been lost in Kobe. No doubt those who had 
friends and property in that city were filled with anxiety. On this 
occasion the Isle of Wight instruments were still indicating that nothing 
of the magnitude described could have occurred. Later it was discovered 
that the telegram was devoid of all foundation. 
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If we next turn to the scientific aspect of the proposed investigations, 
we at once recognize the importance of the results which it is hoped may 
be obtained for the hydrographer and the student of physical geography 
and geology. 

The greatest result which it is hoped may be achieved is to accurately 
determine the rate at which earthquake motion is propagated over long 
distances. In some instances the rates which have already been 
determined are so high, reaching 12 and more kilometres per second, 
that the supposition is, that motion does not simply go round our Earth, 
but that it goes through the same, and if this is so, then a determination 
of these rates of transit will throw new light upon the effective rigidity 
of our planet. 

That these suggestions have been well considered is testified by the 
issue of the following circular, copies of which have already been 
forwarded to certain countries by the Foreign Office 


SEISMOLOGICAL INVESTIGATION. 
Committee appoixteu by the Beitisii Associ.vnox. 


Lord Kelvin, f.b.s. 

Prof. W. G. Adams, F.n.s. 

Dr. J. T. Bottomley, f.r.s. 

Sir F. J. Brarawell, Bt., F.r..s. 
Prof. G. H. Darwin, f.b.s. 

Mr. Horace Darwin. 

Major L. Darwin. 

Dr. C. Davison, Secretary. 

Mr. G. F. Deacon. 


Prof. J. A. Ewing, f.b.s. 

Prof. C. G. Knott. 

Prof. A. G. Lebour. 

Prof. R. Meldola, f.b.s. 

Prof. J. Milne, f.b.s.. Secretary. 

Prof. J. Perry, f.b.s. 

Prof. J. H. Poynting, f.b.s. 

Dr. Isaac Roberts, f.b.s. 

Mr. G. J. Symonds, f.r.s., Chairman. 


BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 

Burlington House, 

London, W. 

, ISUT. 

To 


Sib, 

It has been established that the movements resulting from a large earth- 
quake originating in any one portion of our globe can, with the aid of suitable 
instruments, be recorded at any other portion of the same ; therefore, the Seismo- 
logical Investigation Committee of the British Association are desirous of your 
co-operation in an endeavour to extend and systematize the observation of such 
disturbances. 

Similar instruments should he used at all stations ; and the one recommended 
by this Committee as being simple to work, and one that furnishes results 
sufficiently accurate for the main objects in view, is indicated in the accompanying 
report.* 

* The report referred to will be found in the ‘Reports of tlie British Association for 
1896,’ pp. 180-231. There is a sketch of the instrument on p. 187, and an example of 
a record on p. 229. 
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We desire to know whether you are disposed to purchase, and make observations 
with, one of these instruments, the cost of which, including photographic material 
to last one year, packed for shipment, is about £50. Should you reply in the 
affirmative, we shall be pleased to arrange with a competent maker for the con- 
struction of an instrument for you, and to furnish instructions respecting installation 
and working. In case an instrument be established at your observatory, we should 
ask that notes of disturbances having an earthquake character be sent to us for 
analysis and comparison with the records from other stations. From time to time 
the results of these examinations would be forwarded to your observatory. 

The first object we have in view is to determine the velocity with which motion 
is propagated round or possibly through our Earth. To attain this, all that we 
require from a given station are the times at which various phases of motion are 
recorded; for which purpose, for the present at least, we consider an instrument 
recording a single component of horizontal motion to be sufficient. Other results 
which may be obtained from the proposed observations are numerous. 

The foci of submarine disturbances, such, for example, as those which from time 
to time have interfered with telegraph cables, may possibly be determined, and new 
light thrown upon changes taking place in ocean beds. 

The records throw light upon certain classes of disturbances now and then 
noted in magnetometers and other instruments susceptible to slight movements, 
whilst local changes of level, some of which may have a diurnal character, may, 
under certain conditions, become apparent. 

Trusting that you will find it possible to co-operate in this endeavour to extend 
our knowledge of the Earth on which we live. 

We remain. Sir, 

(On behalf of the Committee,) 

Your obedient servants, 

G. J. Stmons, Chairman. 

C. Davison, i Joint Honorary 
J. Milne, / Secretaries. 

It is requested that replies be addressed to — 

The Seismologlcal Committee, 

British Association, 

Burlington House, 

London, W. 


Before the reading of the paper. Admiral Sir W. J. L. Whaeton, Vice-President 
(in the chair), said : Mr. Milne requires no introduction from me, for he has read 
papers here before, and he has a very important communication to make to us to- 
night, which I will now ask him to read. 

After the reading of the paper, the following discussion took place : — 

Sir Archib.ald Geikie : We have all listened with pleasure to this paper. “All 
roads lead to Rome,” and when I read the title, “Sub-oceanic Changes,” I knew 
that in Mr. Milne’s plan of the world every road leads to the earthquake. I was 
prepared, therefore, to find that sub-oceanic changes were largely of a seismic kind. 
I have listened with great interest to all that he has said to us with regard to the 
data he has been able to obtain from the cable companies. I think that is really 
the important part of the paper. We know so little of what takes place in the 
deeper parts of the ocean, and only by direct experiment can we obtain the neces- 
sary information. The experiments carried on by the cable companies reveal that 
® good many changes from time to time take place. There is one misapprehension 
No. III. — September, 1897.] u 
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which I dare say the author did not mem to convey, viz, that earthquakes are 
mainly submarine, and belong more to the ocean than the land. I don’t think 
that is quite the case, even on his own showing. He told us that the continents 
begin at the bottom of the continental slopes, and that about the bottom of these 
slopes earthquakes chiefly take their rise. We have long known that the margins 
of the continents are critical lines; that geological changes have been apt to take 
place there more frequently and with greater vigour than elsewhere. Britain, for 
instance, lies on the margin of the European continent, and I suppose there is no 
area of the same size on the face of the globe which contains within it so marvellous 
a record of volcanic action, doing back from comparatively recent to the most 
remote geological times, the borderland of the continent seems to have been always 
the most sensitive tract, and it is there that volcanoes and earthquakes have been 
most apt to occur. When Mr. Milne speaks about earthquakes being more under 
the sea than on the land, I would modify that statement by saying that, while 
earthquakes undoubtedly originate under the sea, they nevertheless belong to the 
great continental uplifts on the face of the globe rather than to the sea-bottom. 
The bottoms of the great oceans are comparatively quiet, undisturbed regions, 
except along the lines where submarine ridges occur, and where probably volcanic 
operations are at work. Then as to another point which the author passed rapidly 
over — the deposits worn off the face of the land and laid down on the sea-bottom. 
He spoke of some experiments with an aquarium, by dropping fine sand from 
a point into the water, and so building up cones. Now, I imagine that when a 
river or series of rivers enters the sea, the material transported from the land is 
not thrown down in cones, but spreads out pretty evenly over the sea floor. If 
>uu take a wide view of the subject, and make a section across the submarine 
continental plateau to the great ocean floor beyond, you will find that instead of 
cones, sheets of sediment, sloping more or less gradually from the edge of the land, 
are spread out towards the deeper water. It may he that from time to time ocean 
currents disturb tins sediment. AVe do not know very much about what ocean 
currents do at any great depth. This is a point on which the cable companies 
may he able to throw some light. That there may be a good deal of burying and 
chafing of cables by material heaped on them is probable ; Mr. Buchanan has 
remarked that submarine cables may quietly subside in soft ooze, which, accumu- 
lating over them, may cause such a strain on them when they are pulled up as to 
make them actually break. That the cables may break by fretting against steep 
slopes of ruck of broken and irregular contours, I think highly probable ; that this 
takes place from time to time along the seaward faces of continents seems exceed- 
ingly likely. I should like to separate the actual observations which the author 
has brought before us from the speculations he has founded upon them. All Mr. 
Milne's speculations are suggestive. You may not perhaps concur with him in 
every point, but you cannot help feeling that the observations and speculations are 
those of an observant and thoughtful man. They make you think anew about 
what you supposed you knew quite well, and, by putting things in another light, 
open your e>es, and make your mind moie ready to receive the fresh information 
he gives you. 

Prof. Perky : I should have preferred to hear what Mr. Gray has to say ; 
indeed, I have nothing to say on the subject, except that perhaps, if Sir Archibald 
Heikie would think that Air. Milne was only imitating in a little bowl or aquarium 
what occurs in the huge ocean, he will see that the little slope of sand Prof. 
Milne formed may not be so very dissimilar from the bank formed in the ocean. 
Prof. Milne has, at two or three lectures where I have heard him, speaking of 
seismic phenomena, attracted my attention and tried to attract the attention of the 
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audience to the usefulness of seismic survey. At one time he told us — and I know 
it is quite true — that these observations he made during so many years have given 
much useful information as to how to build houses in an earthquake country. 
Another time he told us another use of these observations. To-night he has been 
telling us about deep-sea cables, and with regard to these, I would submit, with all 
deference to Sir Archibald tleikie, that Prof. Milne’s idea as to their fracture is 
surely a reasonable one. When we have three cables many miles apart, of different 
ages, breaking at the same time, it is very unlikely that their fracture can have 
been due to their gradual sinking in ooze. In the usefulness of seismic observation 
in house-building and cable-laying, I am as much a believer as Prof. Milne can 
want any of his hearers to be, and I grant that he appeals in the right way to a 
popular audience, but it seems to me that his information is of enormously greater 
value than he has yet stated. 

We live upon a huge object, 8000 miles thick, and we have a small amount of 
knowledge about its mere skin, say 2 miles of its thickness. Lord Kelvin tells us 
that it must be very rigid and yet very hot inside ; geologists think it must be 
liquid ; men who study magnetism say that they are in a state of perpetual ignorant 
wonder about the Earth’s inside ; we all know that, whatever be the state of the 
matter inside, it must be quite different from that of all stuff known to us. Now, 
Milne’s experiments and observations have not gone very far as yet, but so far as 
they have gone they show that they can reveal to us some of the Earth’s secrets. 
It is very wonderful that when he sees a record of a distant earthquake, he can tell 
whether the motion has travelled 7000 miles or only ICOO miles ; in the first case 
the motion being preceded by long-continued tremors, in the latter by tremors 
lasting only ten minutes. What is the meaning of the enormous velocity of these 
tremors ? 17 kilometres per second ! No known property of rock suggests to us a 
velocity more than a fifth of this. These messages of his have come, not along the 
surface, but through the body of the Earth ; properly observed and studied, they 
will surely give us information which we at present see no other means of getting. 
Prof. Milne asks for a seismic survey of the Earth ; that these messages which are 
always being sent shall be recorded at a number of places sufficiently far apart. As 
a member of the Kew Committee, I gave my voice for the putting up of an instru- 
ment near London, and this is now being done. I wish God-speed to Prof. Milne in 
every effort he makes to induce people to establish receiving-instruments all over 
the world. If people need to be bribed, if these stations cannot be established 
unless they are likely to be useful to builders and telegraph people, by all means 
let us hear about earthquake-proof walls and railway bridges and cables ; but I 
venture to tell this audience that the matter is one of very much greater impor- 
tance — it concerns not merely our material well-being, but our knowledge of the 
secrets of nature. 

Mr. Matthew H. Gn-ay : I have very little to add to what we have heard to- 
night from Prof. Milne. I am sure it is a most interesting subject. There are 
many useful points in these observations which Prof. Milne laid before you, 
which more concern telegraph companies than those interested in establishing 
seismic stations. Prof. Milne pointed out that Australia might have known that 
the cables were broken by earth-movements if they had stations for observing 
them, instead of doing as they did — call out the troops, put ships into commission, 
send men to the forts, and generally disturb the whole course of peaceful commerce. 
He has again pointed out in Japan and its vicinity places where it is unsafe to lay 
a cable, and places where it is unsafe to land a cable ; I understand that at the 
present time the American Government, or some of the people, are laying a cable 
from San Francisco to Hawaii and Japan, and there is no doubt that the result of 
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these observations will be of the greatest assistance and help to those engaged in 
that work. I don’t know that I can say anything on the subject of the cause of 
earthquakes, as it is rather wide of the matter before the meeting. It has occurred 
to me that the percolation of water through some of the strata, and its reaching shale 
or some stiatified body which absorbs the moisture, would cause a swelling of this 
particular stratum, and doubtless that would move the overlying rock. This seems 
rather a small cause for so large an effect, hut cue remembers the way in which the 
granite was broken up in the quarries at Assuan. There is one block half hewn 
from the quarry, about 100 feet long, where they have dug small holes in a line in 
the granite, and in these they put wedges of soft wood. Water was then allowed 
to run in a small channel, and the swelling of the wood parted the granite, although 
it seems an impossible thing to happen. Therefore I think the swelling of the 
strata due to the percolation of water is of importance, because very great tension 
being established in the overlying rocks, when the point of elasticity is reached, the 
rocks suddenly crack, and create those movements Mr. Milne has spoken of. I can 
only say that I am very glad to have listened to this pap)er. It throws a great 
deal of light on the causes of tilings of which we know very little, and all interested 
in submarine cables will be much indelted to Prof. Milne for the light, new in many 
points, which he has thrown on the subject. 

Mr. Pi. K.we Gray : I am afraid I cannot say very much on the registiation 
of earth-movements, or how far these are responsible for the interruptions of sub- 
marine telegraph cables which he piarallel to shore-lines and across continental 
slopes. Having considerable espierience in cable matters, I can, however, confirm 
every word Prof. Milne has .said as to the continual interruptions of lines laid under 
these conditions, and can also bear witness that these interruptions are almtst 
always duo to submarine landslips. Whether these landslips are caused by earth- 
tremors, geologists are better able to judge than I ; but any one can understand 
that accumulating slopes of mud or sand must gravitate to the lowest level, and 
that at certain stages in the accumulation, a state of critical stability is created, 
which earth-tremois may easily disturb. 

I must, on behalf of certain cable companies, thank Prof. Milne for the great 
care with which he treats questions that are of first importance to us, and for the 
enormous labour which he has expemled in compiling evidence in support of his 
theories. His work is very useful to the proprietors of cable property, and con- 
sequently to the whole world. What the world would be to-day without submarine 
telegraphic communication — America cut off’ from Europe, and our colonies cut off 
from us — -is something too terrible to consider, and if any man advances good 
evidence as to the causes which bring about their interruptions, and thus puts 
into the hands of the engineers the power of reducing them, he earns public 
gratitude. If Prof. Milne and other scientific men are working in that direction, 
it is surely little to ask the public to assist in establishing the seismic observa- 
tories which he has so much at heart. So far as I can influence matters, I shall 
be glad to give him any help that lies in my power. 

Admiral Whaktox : Prof. Milne has broken such comparatively new ground 
and covered so much that he certainly has given all of us much food for reflection. 
It is extremely difficult to sum up in any way what he has put before us, and make 
any remarks, except brief ones. The subject of sub-oceanic changes is extremely 
interesting to me, and I don’t think I have ever listened to a paper which has 
suggested more to me than Prof. Milne’s. He would not profess himself, I am sure, 
to say that he has proved all the propositions he has [.ut before us, but with regard 
to the most interesting oce, the most patent thing is that some earthquakes are 
caused by the sudden slipping down of sterp submarine slopes. That would be an 
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extremely interesting thing to follow up. He has given iis the cue, and no doubt 
attention will be called to that, and at a future time we shall see whether Mr. Milne’s 
theories are true or not. No doubt there are a great many slips under the sea, but 
I am a little bit doubtful about some of his evidence as to the actual slopes. I am 
rather more struck by his suggestion — which is not absolutely new, though he has 
put it in a new way to me — of the breaking out of submarine springs, aud a great 
many telegraph engineers have very strong ideas on the subject of these springs 
causing the cables to be broken by moving the material along the bottom of the sea. 
I have never thought that possible to any extent where cables are broken and found 
buried, and think it more probable that the cables are broken by the slipping of 
material, as Mr. Milne suggests. I am inclined to think that undermining by sub- 
marine springs is as likely to be a fertile source of slipping as earthquakes. I have 
had the advantage of carefully reading the paper which he has summarized to-night, 
and he mentions submarine springs as another cause of sub-oceanic changes. 

If he succeeds in getting a sufficient number of instruments established in 
different parts of the world, on which shocks and tremors can be recorded, there 
will be more opportunities of finding out whether certain breaks of cable are caused 
by earthquake, or in some other way. A great many of these breaks, as is well 
known to telegraph engineers, occur at certain times of the year, which rather 
points to some such source as submarine springs instead of earthquakes. All these 
things are complicated. 

You will, I am sure, all join with me in thanking Prof. Milne for the most 
interesting and humorous lecture he has given to-night. 


THE PHYSIOGRAPHICAL FEATURES OF THE NYASA AND 
TANGANYIKA DISTRICTS OF CENTRAL AFRICA.* 

By J. E. S. MOORE, A.R.C.S. 

The following is a resume of the topographical notes which I col- 
lected concerning the character of the country traversed during a 
recent journey to Lake Tanganyika via the Zamh3si river and Lake 
Nyasa. The information was gathered in order to obtain the kind of 
grasp of the physiographical characters of the country surrounding and 
separating the two great lakes, which would be useful in comprehending 
the special zoological problems I had in hand. It may be said, at the 
outset, that there exists a great deal of misconception concerning the 
physiograjihical characters, not only of the “ far interior,” but also of 
many aspects of the country which lies east and west of the Shire river, 
and which constitutes the southern three-quarters of the environment of 
Lake Nyasa. The assumjition seems to have been implicitly, if not 
explicitly, made that this lake, because it is long, narrow, and deep, 
owes its origin to the formation of the great series of rift-valleys which 
are such a conspicuous feature of the country further north. But a very 
little acquaintance with the shores east and west, and of the adjacent 
country to the south, is sufficient to show that tlie changes in the level 
of the land which have enabled Nyasa to stand where it is now, 1500 
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feet above the sea, had notliing to do with a rift ; in fact, when one 
has reached the foot of Mornmbala, facing the Shire river, a country 
has been entered which is typical of by far the greater part, not only 
of the Nyasa districts, but of the region known as the Shire highlands 
also. Here the country is composed of more or less lofty granitic masses, 
the axes of which run a])proximately north and south, but which divari- 
cate from one another and enclose wide areas of land, which are now filled 
with modem alluvium, and form the extensive malarial flats or dambos 
which are the chief features of the country to-day. In fact, except for 
narrow rocky eminences visible in all directions, the whole region is 
composed of a succession of swampy plains at different levels and of 
widely different areas, many of which have undoubtedly at one time 
been covered with water, but are now more or less completely filled 
u]) with the decoiu])Osed granite and gneiss annually swept down into 
them from the hills by the proh^nged tropical rain. 

From the Kirk range and the higher portion of the Angoni country 
on the west, to the lofty mountains behind Lake Shirwa on the east, the 
whole country, as one moves northward towards Nyasa, is seen, on exami- 
nation of different portions of it, to be made up in this simple way of 
successive modern flats and ancient mountain ranges, entirely composed 
of gneiss and granite, and this necessarily renders the whole district, 
geologically speaking, without a history. 

On ascending from the great Zambesi and Shire river-beds near 
Katunga, and passing northward across the mountains through the new 
Rlantyre settlement, one reaches a plain which descends slowly towards 
the east, and stretches between the Zomba mountains on the north and 
the still greater heights of Mlanje on the south. The eastern extremity 
of this plain is occupied by the immense reed swamps and foul open salt 
water of Lake Shirwa, and it terminates still further to the east in the 
unknown mountainous districts south of the Lujenda river, which flows 
east and north towards the northern boundary of the province of 
Mozambhpie. The horrible nature of the country round Lake Shirwa 
is almost indescribable, but every objectionable feature of a tiopical 
quagmire seems to have become accentuated about its dismal, sweltering 
shores, and the crowds of cranes, flamingoes, and screaming water- 
birds, which jostle one another for room among the reeds, only add 
to the peculiarly depressing nature of the scene. Above the surface 
of this detestable lake, which is always blurred by a mirage effect (that 
seems to be related to the miasmatic stench lying over its surface, and 
which one can escape by standing up in a canoe), there are two con- 
spicuous islands exactly similar in structure to the granite kopjes 
which rise above the surface of the plain near the lake. 

To the north of the Zomba mountains the Shirwa plain bends west 
and north, and in tbe latter direction, as Mr. Hethcrwick showed some 
time ago, the surface of the lake is little more than 50 feet below the 
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top of the watershed, which slopes down the course of the Lugenda 
river to the east- coast. Westward the plain extends round the moun- 
tains north of Zomba, and is in reality only separated by a very 
slightly elevated tract of forest from the wide extent of marsh which 
skirts the eastern shore of Lake Pamalombe. 

Like Shirwa, Pamalombe forms the umbilicus of another great jilain, 
which is bounded on the east by the western face of the Shire highlands, 
and on the west by the Kirk range and its northern extensions, while it 
is shut in and terminated towards the south by an elevated ridge, 
through a gap in which the Shire river finds its way to the lower plains, 
down the Murchison cataracts. To the north, this plain is really 
continuous with the great alluvial flat surrounding the southern 
shores of Lake Nyasa. Thus it will he seen that beyond the southern 
extremity of Nyasa there exists to-day a series of great alluvial flats 
which are approximately of the same height, and throughout their entire 
extent these flats show abundant evidence of having been covered at 
one time, or a succession of times, with water. There are many places 
in which the dry mud and sandy clay which form the soil contain the 
remains of Melanias and Viviparas now living in Shirwa and Kyasa. 

Unfortunately, I was not able to make observations on the plain 
between Lakes Shirwa and Pamalombe, and consequently am ignorant of 
its height, but if it is not higher than the top of the watershed north of 
Shirwa, an elevation in the water of Nyasa sufficient to cover this tract 
would not only connect Shirwa with Nyasa, but would cover a great 
part of the Mlanje plain, and the whole of the flats east and west of 
Pamalombe, as well as those about Fort Johnston south of Lake Nyasa. 
It would, in fact, extend Nyasa enormously to the south ; but such an 
extension is now impossible, owing to the level of the outlet of the 
Shire river at the Murchison falls being what it is. This outlet, how- 
ever, is lower than it was once, owing to the erosion and cutting down 
of the river-bed by the rains. I shall return to this again. 

The depression in which Nyasa lies is divided towards the south 
into two great arms, one of which to the east is, as I have said> 
geographically continuous with the Mlanji, Shirwa, and Pamalombe 
plains ; while the other terminates more abruptly in the mountains 
near Manganga’s. The lofty neck which separates these two branches 
of the lake is a rugged continuation of the branch of the Kirk range 
which faces Pamalombe to the west, and is terminated to the north in 
the wild mountain headland above the site of the old Livingstonia 
Mission. Like the high mountain masses which flank the lake east and 
west, this tongue is composed almost entirely of granite and granitoid 
rocks, and the lake lies thus, towards its southern extremity, in a series 
of deep valleys (see Fig. 1), similar in all geological aspects to those 
encountered in the Shire highlands. There is nothing suggestive of 
great faults or the formation of rift-valleys, and what is true of the 
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fioutliern moiety of the late is also true of the middle and as far as 
the commencement of the upper third of the lake’s extent. 

From liifu, where the two southern arms unite, the mountain ranges 
which flank the lake east and west gradually increase in height and 
grandeur until they produce the sublime scenery about Nkata bay. 
Beyond this, however, there is a sudden change. Voyaging up the lake 
as J did along the west coast, one becomes aware of a mountain mass 
projecting beyond the general coast-line, the contour of which is totally 
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unlike that of any previously seen. Here, in-stead of the jagged profile 
or massive form of the gneiss and granite mountains, one sees the ter- 
raced outline of a lofty stratified scarp, which, on approaching nearer, 
is seen to be part of a V-shaped mass of stratified rock, sandwiched in 
between the gneiss and granite ranges on either side. The toji of this 
mass form.s the summit of Mount Waller, the surface of which is 
apjjroximately flat ; but the whole of the strata has a slight dip to 
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AND SOUTH OF THE STRATIFIED MASS OF MODXT WALLER, SAND.S TONES, ETC., IN 
BETWEEN (t). 

the west, so that the crest of the scarp is higher than the plain 
behind it. 

On the north and south this mass is bounded by the gneiss and 
granite mountains, and the stratified material rests in what appears to 
be its original position between the hills (Fig. 2). The most characteristic 
feature which this succession of scarjis present to a spectator on the lake 
i.N a series of massive red sandstone cliffs. These rest upon a conglome- 
rate base, and this in turn is supported upon a mass of granitoid material 
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and gneiss. The red sandstone, which is about 800 feet thick, is covered 
by a series of fine yellow sandstones, and is finally topped by a species 
of shale, and this is probably related to the displaced coal (which has 
already been described by Stewart from a deep gorge in the south. The 
exposed faces of red sandstone are much contorted in places, especially 
towards the north, giving one the impression that this twisting has been 
produced by the upthrusting of the igneous material upon which they 
rest. The granitoid base upon which the whole series rests is visible in 
places just above the present water-level of the lake. Here the great 
stratified eliffs rise to a height 2500 feet above the water’s edge, and 
their northern extension stands equally perpendicular above a low 
neck of land which stretches out into the lake to the north. This 
neck is also composed of stratified material, but the surface rocks them- 
selves are here similar to the yellow sandstones and shales of the top 
crest of the scarp of Mount Waller. Thus we have here, not only the 
existence for the first time in the Nyasa region of what are clearly 
aqueous deposits, but also the existence of a gigantic fault producing the 
series of imposing sandstone cliffs which in this place face the lake to 
the east. On ascending Mount Waller in company with Lieut. Rhodes, 
we saw that the stratified mass lying between the higher igneous 
ranges extended far inland from the lake-shores, seeming, indeed, to 
pass completely through the bold coast ranges which fringe the lake, 
and I subsequently came to the same conclusion when viewing this 
region from a point on the great Nyika plateau 7700 feet above the 
level of the sea, and between 20 and .30 miles to the north. 

Row, on crossing the lake and looking to the east towards Amelia 
bay, on the opposite coast, it is curious to find the same set of features 
again repeating themselves — the same stratified masses lying 
between granitoid ranges, the same faults and scarps ; but this time 
they look the other way. Thus one encounters at this point on Nyasa, 
for the first time, all the appearance of a double succession of scarps and 
intervening lower land, or rather lake bottom, characteristic of the 
so-called rift-valleys further north. 

To the north of Mount Waller, the superficial strata on the neck of 
land which projects out into the lake have the same tilt as the top of 
Mount Waller, and are composed, as I have said, of the same material as 
the upper portion of the Mount Waller scarps ; and on this neck there are, 
as Mr. Swann pointed out to me, above thelowlying forest near the lake, 
some conspicuous white hillocks. These stand some distance back from 
the lake-shore, and have been freely denuded by rain, etc., into clifiy faces 
which look in all directions. The white material of which they are 
composed is a species of limestone, and the strata have the same dip to 

* Vroceedings Gto. Soc., vol. iii. ?ft>. 5, p. 2(14. See also Drummond’s description, 
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the west as the yellow sandstones and shales on which they stand. 
These beds contain fossilized remains of the shells of the molluscs now 
living in Nyasa, and as their flat tops are some 80 to 100 feet above the 
water-level, it is 2 >retty clear that they must have been carried upward 
through the operation of the same great up-push which raised Mount 
Waller and the adjacent country to its present height. There is every 
indication here that the formation of the rift has been produced by a 
crumpling and consequent upthrust of the igneous base (which carries 
the stratified material) along two jiarallel lines, one of these being coin- 
cident with the hills behind Bandawe and Deep bay, and the other 
being really a continuation of the great Livingstone range on the other 
side of the lake. It is, moreover, clear that this elevation must have 
gone on long after Lake Xyasa had become a lake, as it has thrust uji also 
what were once portions of its deep floor, so that they are now exposed 
along the flanks of this elevated country as the white masses I have 
just described ; and, lastly, as these beds contain the remains of molluscs 
identical with those now living in the lake, it is obvious that the 
faulting which produced Mount Waller must have occurred at what is, 
geologicallj' speaking, no very remote period of time. 

This brings us to a question which was always before me while 
journeying round Nyasa, as to whether these changes of level of the 
coasts are still going on, for one of the most marked features of the 
shores all round the lake are the widely different levels at which 
the water has stood at different times. The above examples of colossal 
earth-movements in comparatively recent geological periods lead 
naturally to the questions, first, whether the apparent changes in the 
water-level have been, or are in any way connected with such 
movements ; and, lastly, whether such changes in the relative heights 
of the country are still in progress. It was not, however, until I 
reached Karonga, some 40 miles north of Deep bay, that I discovered 
indisputable evidence of localized change of level in the coast-line 
of the lake. The flat sandy beach of this part of the lake is continued 
as a great marshy plain, which extends for many miles north, and 
which has at some time been covered by an extension of the lake itself. 
This extension of the lake must have reached to, or near, the semi- 
circle of hills which bound the plain on the east, west, and north. 
Now there are, in almost every part of Nyasa, evidences of at least 
three successive beaches. The first of these is 4 or 5 feet above 
the present wet-season water-level; the next some 10 or 12 feet above 
this, forming a beach which is almost always covered by enormous 
baobab trees. For the sake of clearness, therefore, I shall speak of 
this as the baobab beach. Lastly, there are in some places distinct 
traces of a third shore 20 or 40 feet above the baobab beach. On the 
sandy flat at the north end of the lake, the baobab beach is naturally 
not so easy to trace, as the sand and dust of which the plain is 
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composed has been blown into the low places and partially fills them 
up, together with the rank tropical vegetation which springs up on 
such plains whenever there is sufficient moisture for it to live. But 
there are here in some places traces of the baobab beach having 
existed 400 or 600 yards back from the present lake-shore. 

About half a mile east of Karonga, where the Kambwi river enters 
the lake, there are some low sand bluffs forming soft cliffs about 10 
feet high ; and at one point, where they are most conspicuous, I found 
the sand to be underlain by a mass of clayey material, which contains 
the remains of an old plain covered by forest trees, the fragmentary 
remains of which are now quite blackened, and buried in this clay. 
The clay dips east and west, and, after a couple of hundred feet, is 
lost at both ends below the water-level of the lake. Thus we have 
here a forest which must have existed not only before the baobab 
beach some 20 to 25 feet above it, but before the much higher 
third water-level. Either, therefore, this forest must have been 
lowered before these two beaches were formed, or Nyasa must once 
have stood a great deal lower than it does even at the present day. 
There is, however, direct evidence of lo<‘al change of level near this 
place, which is going on at the present time. Not more than 2 miles 
west of the clay. Dr. Cross took me to a spot where are to be seen, about 
50 feet out in the water of the lake, some trees standing in their 
original positions, the trunks of which are now covered to the height 
of 5 or 6 feet ; and these trees, the natives assured us. were alive and 
accessible not many seasons back, although the water of Nyasa has 
been persistently lower on the whole for several successive years. We 
have, therefore, evidence of two kinds relating to the level of Nyasa 
one afforded bv old beaches, which are a general leature of the lake, and 
the other by the existence of elevations and depressions of localized 
areas. The latter phenomenon exhibits the action of forces which have 
produced gigantic effects in the past, and which are seen, by the 
existence of the raised limestone beds near Mount Waller, to have been 
operating long after Nyasa had become a lake; and they are still in 
operation near Karonga at the present day. Thus it would appear 
that the great granitoid mountain cores which form the lateral walls 
of the Nyasa valley have been accentuated, if not produced, by the 
same superficial crumpling and upthrust which is apparent in so many 
parts of the Earth, and that this localized elevation, where stratified 
material stretches from ridge to ridge, has given rise to the gigantic 
faults seen about Mount Waller. Further, owing to the parallel 
nature of this ridging, parallel faults have been produced on opposite 
sides of the lake, whereby the sandstone beds, resting almost in their 
original positions on the igneous cores behind them, have been thrust 
up into the air, and stand now as conspicuous scarps facing one 
another on opposite sides. I have laid stress on the apparent manner 
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of formation of this particular strip of rift-valley, because it is not quite 
the same as that ascribed by Gregory and others to the numerous 
structures of the same kind further north. There is no evidence, then, 
zoological, geological, or otherwise, to show that Nyasa is at all of 
ancient origin ; but it is older than the faults among the sandstone beds 
along its shores, and this is a point of some considerable interest, to 
which, when speaking of the relation of Nyasa to Tanganyika, I shall 
immediately return. 

It has already been ascertained that the extreme north of Nyasa 
is hounded by a number of recent though extinct volcanic cones, 
the former activity of which has produced the floating pumice stone 
often found about the northern shores of the lake. Aecording to 
Joseph Thomson’s * geological sketch-map, the country which this 
volcanic material covers is shown as extending far down the 
Livingstone range to the south. This is not strictly accurate. The 
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volcanic material extends in reality but a little way beyond the 
extreme north of the lake, and most, if not all, of the western counter 
flopes of the Livingstone range show a structure of mixed granitoid 
and gneiss rocks, similar to those of the country further south. 

On leaving Karonga, eit rout// for Tanganyika, one jiasses first over the 
long alluvial plain which skirts the lake, and then up over some forest- 
clad hills, which form the outer rampart of the great interior plateau ; 
and it is on these lower spurs of the higher mountains beyond that the 
Triassic beds described by the late Mr. Henry Drummond f occur. This 
stratified material lies on the flanks of the higher mountains, in a series 
of beds with a high dip to the south-east towards the lake, and one con- 
sequently passes over their denuded extremities in reversed order, the 
upper being traversed first (see Fig. 3). These beds, however, are not 
placed directly on the granitic cores which rise clear of all stratified 
material further inland, but rest on a great thickness of upturned sand- 
stone (Fig. 3), similar in all respects to the massive beds in the Mount 
Waller series. These red and yellow sandstones and conglomerates are 
continued up to the top of the plateau to the height of about 4500 
to 5000 feet; but they are here seen to be broken through in all 

* ‘ To the Central African Lake.' iiDil Back.’ 1881. + ‘ Tropical Africa.’ 1888. 
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directions, by masses of granitic material, wbich rise in places to the 
height of fully 7000 feet. These gneiss and granite masses spread 
out from one another at this point of entry to the plateau into two 
lofty ranges, one being continued in a north anif^the other in a south- 
westerly direction. The entire space between ‘them is filled by an 
elevated flat of immense extent, covered with forest, and sloping 
slightly away to the west. This plain carries the Chambezi river, the 
headwaters of the Congo, and, as far as I could ascertain, is everywhere 
composed of the sandstones and conglomerates described above. The 
average height of this plain is about 4500 feet, and it will be remembered 
that this is about the height to which the flat top of the Mount "Waller 
district reached in the neighbourhood of Deep bay. The plain is 
certainly extended to an immense distance west and south, and it is 
in the highest degree probable that the neck of elevated sandstone 
formation which crosses the granitic ranges in the locality of Deep bay 
is continuous with this plain, round the so-called Nyika region, to the 
west, the lofty northern boundary of which is visible as the Konde 
mountains from the point I have now reached. If this is so — and I have 
very little doubt of it myself — it will be seen that the great elevated 
sandstone plain is really continued through the Mount Waller neck, 
across the bottom of Lake Xyasa to Amelia bay, and there may be in 
connection with the similar formations which are known to exist 
further east towards the coast. Now, this sandstone plain is unbroken 
in its continuity westward to Tanganyika, but a succession of rugged 
gneiss and granite mountains break through it in a north-easterly 
direction all the way. On the other side, that is, on the east of this 
range, the sandstone formations are again encountered, and Mr. Bell 
informed me that a few miles east of Fife he saw lofty sandstoi.e 
escarpments, which suggest a reappearance of the rift about Mount 
Waller to the north of Lake Nyasa. In fact, travelling from Kaionga 
on Nyasa in the direction of Lake Tanganyika, me is nearly always 
on the western face of a more or less broken-up range of hills, 
which gradually pass off the track to the east on nearing the country 
round the southern end of Tanganyika. While on these hills, which 
are a continuation of the gneiss and granite cores extending north- 
west from the Karonga plains, every point of vantage which renders 
a view to the west over the interminable forests possible, discloses 
the existence of an equally interminable series of western plains 
which form the great Awemba country. These plains slope every- 
where slightly to the west, and their lowest parts in that direction 
are filled by the vast swamps and open water of Lake Bangweolo. 
Beyond this lake the plains are terminated by a broken mountainous 
country, continuous with the hills flanking the shores of Lake Mwero, 
and about the nature and structure of which little or nothir g is known. 
This description of the country lying along and west of the route from 
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Karonga to the south end of Tanganyika will he seen to differ markedly 
from that given by Joseph Thomson in his journey over what might 
appear at first sight the same track ; but this disagreement arises, in 
part at least, from Ifhomson’s route having been along the top, if not 
on the eastern oaunter-slope, of the broken mountain ranges running 
north-west, which I have just described. He therefore missed the 
sandstone plains to the west through the greater part of his route, but 
I am at a loss to understand how he can have come to the conclusion 
that schists, gneiss, and clay slates extended over the country north 
of Mambwe, since passing from this point I found no such formation, 
but passed almost immediately from granite and gneiss to the typical 
sandstone plains. 

On leaving the mountains to the east at Mpanda, and passing north- 
west towards Tanganyika, the country is iiill composed of sandstone 
and conglomerates, but here they are much broken and thrown up and 
down into a rough forest country, the details of which it is exceedingly 
difficult to understand. These irregularities soon give place, after 
passing Fwambo’s village, to regular faulting, which extends north-west 
in the same general direction as the axis of Lake Tanganyika itself, and 
these faults in the high country are in reality the continuation or 
tailing out of the great Tanganyika series. Still keeping on the 
elevated plain, but approaching Targanj-ika from the south-west 
corner above the little village of Mbete, the elevated crests of the 
great northern range are still occasionally visible further and further 
away to the north-east, until they seem to terminate that way in 
a solitary mountain peak. The southern arm of Tanganyika, which 
lies between these hills and the foot of the plateau at Mbete, is not, 
however, visible until one stands on the crests of the great sandstone 
cliffs which rise 2000 feet above its western shore. The sublime view.s 
Irom this and similar points along the western escarpments of the 
lake can be imagined from the colossal magnitude of the physical 
features which compose the country around, but they are not repeated 
on the eastern shore. There the country rises gradually from the 
water’s edge, the shore being covered with the broken fragments of 
the underlying sandstones, which have here the characters of the 
upper layers along the western cliffs. The eastern slopes are covered 
with the usual forest, and rise gradually towards that continuation 
of the north-west rairge which I have described. In fact, throughout 
the whole of the southern portion of the lake the country to the east 
of it appears, so to speak, to be piled upon this lange. 

Northwards the lake widens out on its western side, into the great 
gulf known as Cameron bay, and this gap is in reality caused by one of 
a series of faults the long axes of which lie at right angles to the axis 
of the lake as a whole. There is evidence of considerable outpouring of 
lava at Sumbu, the western extremity of this gulf, and a little to the 
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south, along the lower course of the Lofu river, there is the hest 
example of a rift-valley which I have seen. This valley is simply the 
exact inverse of what is known as a block mountain, and consists of an 
oval mass of land, some 35 miles long and 8 to 10 miles broad, which 
has bodily sunk, so as to leave an enclosing fringe of lofty sandstone 
cliffs all round. North of this district my observations differ from those 
of Thomson in a marked degree. In Thomson’s geological map the 
whole of the point marked Kassava in mine is indicated as composed 
of felspathic rocks, I have travelled over this region twice by land, 
and been round its shores several times by water, and I can affirm 
that it is certainly composed, apparently entirely, of the sandstones 
and conglomerates which compose the adjacent hills. Further, the 
tract of country covered by the route from Kassava point to Sumbu is 
also included by Thomson as being within his felspathic area ; but I 
have examples of rocks gathered in this very place, which are indis- 
tinguishable from the sandstones and conglomerates in the cliffs above 
Mbete. There is a species of ironstone here which is not found at 
Mbete, but otherwise the series appear to be identical. Further, the 
point of land between Sumbu and Teleka’s village is also composed of 
the sandstone series; and, again, the great cliffs on the northern shore 
of Cameron bay as far as Pamlelo’s repeat the same story. Thomson 
must therefore have fallen into some error over this, or have confused 
these districts with something which he observed further north. Any- 
way, it is quite clear that the southern part of what he calls the fel- 
spathic area is not at the place where he supposed it to be. The map of 
this author also represents that part of the east coast of Tanganyika 
which lies between the Kilambo and Kawa (?) rivers as being compo.-ed 
of gneiss and slate. The shores of this region, however, appear to be 
CO iiposed of sandstones of different varieties, comparable to the upper 
series of the western coast. Tlie reisou of tliis difference, however, is 
not so difficult to see, because Thomson left the coast at this point, and 
journeyed inland and up, thereby coming upon the geological formations 
characteristic of the mountains inland from the coast ; continuing in- 
land, he seems to have come across metamorphic rocks beyond the 
Kawa (?) river, and to have jumped to the conclusion that these were also 
present on the lake-coast. This, however, does not appear to be the 
case, metamorphic rocks not being encountered for many miles north 
of this point along the shore. 

Thus it will be seen that the southern half of Tanganyika lies 
at the bottom of a succession of great faults in a series of massive 
sandstones and conglomerates, which seem to extend in unbroken 
continuity through the great elevated plain of the Awemba country, 
as far as Nyasa and Angoni laud to the south. These massive 
stratified formations extend thus over a vast area of the African 
interior ; they extend east as well as west along Nyasa, and are 
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connected together across the Xyasa valley, first by the naTrow 
neck in the region of Mount Waller, and, secondly, beyond the lake to 
the north. The Avhole of the high interior plateau, which extends in 
unbroken continuity far up the coasts of Tanganyika, and is encountered 
again round the southern shores of Lake Kukwa to the east, stands 
nearly everywhere about the same average height above the sea. Thus 
the top of Mount Waller is about 40D(> feet ; the great sandstone plain 
west of Mweinwanda’s is the same. Lake Bangweolo, which fills the 
southern portion of this plain, and which is not more than 10 or 12 feet 
deep, stands between 3000 and tOoO feet. The great plains west of 
Tanganyika fall to the west from -1500 to 3.500 feet. But this vast 
area of sandstone is pierced in all directions by high upstanding 
masses of gneiss and granite rocks, which rise as mountain chains above 
the general level of the sandstone plains, like islands above an ancient 
sea, and as the sandstone formations rest approximately in their natural 
j)Ositions npcn these tipihrust igneous rocks, it is by no means impossible 
that this is what they really are. 

Unlike Nvasa, Tanganyika lies wholly in a series of valleys formed 
by faults running north and south along the interior plateau, and it is 
obvious that this lake may he as old, hut it cannot be older, than the 
date of formation of the valleys at the bottom of which it now exists. 
Nyasa, on the other hand, was evidently in existence as a lake (as is 
evidenced by the limestone beds near Deep hay, which I have described) 
at a time when similar faulting was going on. But as the fossils in the 
beds about its shores are similar to the animals now living in the lake, 
it is obvious that the time of their upheaval cannot have been, geologi- 
cally speaking, very long ago. There is no geological evidence, that 
I am aware of, from which any notion of the date of the formation of the 
Tanganyika faults can be formed, but, according to Gregory, similar 
rifting has been of comparatively recent date further north. The 
geological evidence concerning the date of origin of these lakes and 
their ages relative to each other, therefore, cannot be pushed to anv 
definite conclusion ; but there is, on the whole, a certain amount of 
evidence that Nyasa, as a lake, is the older of the two ! I wotild draw 
attention to this point, because it has a most important bearing on the 
zoological problems with which T have been primarily concerned. 


THE ROMAN ROADS OF MOROCCO. 

By WALTER B. HARRIS. 

The “ road-book,” or “ Itineraries,” of Antoninus Augustus have left us 
sufficient information to gather some tolerably correct idea of the positions 
ot the towns, etc., that existed at stated intervals along the two main 
Roman roads of Northern Morocco, for it must be remembered that there 
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is no evidence to prove tliat the Romans ever penetrated much to the 
south of the site of the present city of Meknas (Mequinez). 

In the accompanying map the writer shows, as far as present in- 
formation goes, the sites of the towns and the direction of the roads. 
Some of the spots were identified by M. Tissot, and the explorations at 
I oluhilis by M. de la Martiniere have thrown considerable light upon 



the question. In spite of more than one journey to attempt to discover 
some trace of the sites marked as doubtful upon the accompanying map, 
the writer has failed to find any satisfactory remains of Roman ruins at 
or near the spots where one would naturally look for them. 

Friijidm seems to have been a collection of small towns or villages, of 
which ruins still exist. When in 1896 the writer was travelling in this 
district, he found natives busily engaged in excavating what certainly 
Ko. III. — Seitembeu, 1897.] x 
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must have been Koman pipes, some 5 inches in diameter, which apparently- 
carried water from a spring on the hillside to a town or village in the 
plain. It is not impossible that this very water gave the name to the 
settlement (Frigidse). Tissot mentions that the spot is still called “ Ma 
Berd ” (“ cold water but the spring to which is applied this name — 
a very common one in Morocco — is some miles distant, and as “Ma 
Berd ” is constantly cropping up all over North Morocco, it is more 
than probable that it is only a coincidence, and not that the Latin name 
still exists to-day in Arabic. 

The exact site of Tocolosida is unknown. The writer has found two 
series of ruins either of which might have formed the settlement of that 
name. Like Yoluhilis (Kasr Faraun), the^" are both situated near the 
district of Zarhun. The one group of remains, the foundations of many 
buildings of well-squared stone, lies on the right bank of the Wad Edem, 
where that river forms the boundaries between the existing tribelands of 
Geruan and Zarhun. The second possible site is on the summit of one 
of the Zarhun hills, at the eastern extremity of the mountains of that 
name, where are to be found the complete walls and gates of a large 
town, though the workmanship appears to be of later date than the 
time of Antoninus Augustus. The best mode to reach the ruins is by 
a sheep-track from the Zauia of Sidi Abdullah ben Aziz, from which 
they are di.stant some half an hour’s steep climb. 

If this latter should be the site of Tocolosida, then there is little 
reason to doubt that Aquae Dacicm was near one of the many sulphur 
springs existing on the slopes and in the valleys beneath Jibel 
Silfet. 

M. Tissot places Viposcianae near the present Sok Jibel Kurt, where 
there are the remains of some walls standing, and, accepting this theory 
(not only from the ruins, but also because even to-day the spot lies on one 
of the best routes in the country fur fording the various rivers), Gilda 
should be looked for on the banks of the Wergha, the largest tributary 
of the Sebu, some 12 or 15 miles above the confluence of the two 
rivers. Here again the writer failed to discover any signs of ruins. 
If, however, the former of the two sites of Tocolosida is the rio-ht 
one (on the "Wad Edem, a few miles south of rfidi Cassim), then 
the road must make a more easterly detour thence, if Aqu® Dacicm is 
on Silfet. 

Tremulffi is without doubt Busra. Before the writer ever saw the 
Itineiaiies, or heard the name of the Eoman stations, he was taken 
to Busra by the natives to hear a curious underground rumbling sound, 
as if of a subterranean river. He certainly failed to hear it, but the 
inhabitants of the neighbouring villages all hear it from time to time, 
though they asserted that it was not only apparent in the rainy seasons, 
but came at regular perioJs. This may well be doubted. It seems 
much more piobable that there exists some subterranean cavern in the 
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hills near by, wbiob at times finds an outlet for its overflow of water 
by an underground cbannel, or possibly a Eoman aqueduct. 

Tbe other sites are all tolerably certainly identified, and in most of 
them various degrees of ruins can be seen, though nowhere much more 
than the remains of buttressed walls, and often only traces of foundations. 


RECENT RESEARCHES ON CLIMATE. 

By H. N. DICKSON. 

There has been, within the past few years, a marked tendency to 
change in the methods of investigation most in favour amongst meteoro- 
logists. The fatal blow dealt by Hann to FerreTs theory of cyclones 
induced a certain amount of reaction against strictly mathematical 
methods, and it was not until the general recognition of von Bezold's 
striking series of papers on the true behaviour of air and vapour in the 
atmosphere that a fresh start was made, and a new line taken in dealing 
with the vast masses of observational data continually accumulating. 
It has become apparent that, however valuable from a purely scientific 
point of view a ligorous investigation of atmospheric movements may 
be, the endless irregularities in the distribution of land and sea, in the 
composition, exposure, and covering of the land surfaces, and in the 
thermal arrangements at and below the sea surfaces, give rise to 
abnormalities of such magnitude as to deprive purely mathematical 
results of much of their practical value. Again, as in space distribu- 
tion so in time variation, the long-period average, while it rids us of 
temporary aberrations, also in many cases deceives us as to the real 
march of events, and wo confound frequency with efficiency in com- 
paring effects with what we supj)ose to be their cause. Finally, we 
must avoid the other extreme, and not limit ourselves to instants of 
time and points of space ; the eddies and ripples on the atmospheric 
streams move slowly enough for us to watch their motion, but they are 
still of the nature of eddies and ripples, and as such must alwaj’s 
be uncertain and indefinite ; in other words, we cannot look for very 
much more help than we have already got from the synoptic weather 
chart. 

The most hopeful line of inquiry, one to which a daily increasing 
number of meteorologists are directing their attention, may be briefly 
described as consisting of a closer sttidy of the great atmospheric 
areas of cyclonic and anticy clonic circulation, and of the transitional 
regions Ijing between them. We have, for example, such systems 
as the Atlantic anticyclone, the great Eurasian system extending 
from Germany to China, and the so-called Greenland depression ; the 
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momimeiital labours of Buclian and Hann have clearly defined the average 
limits and intensities of these systems at different seasons in so far as this 
is possible by mean isoharic lines, hut we as yet know little in detail as 
to the changes of relations taking place amongst them from one month 
to another in any single year, and less as to the causes which produce 
these changes. It seems more and more evident, however, that a study 
of the successive variations occurring within these immense, and, he it 
added, somewhat sluggish systems, and on the surfaces upon which 
they lie, will tell us enough about them to allow of their variations 
being predicted, and such prediction, although it would not help in 
detailed short-period forecasting for small districts, would afford a 
method of general long-period forecasting which might prove of the 
greatest economic value. 

In this connection, it may he worth while once more to point out 
the immense simplification which might be introduced in the elementary 
parts of physiographical teaching by the popular recognition of these 
groat atmospheric systems. The prevailing winds and ocean currents 
are a formidable tax on the student’s memory when each, as still usually 
happens, has to be learned separately, but the natural groTiping of trade 
winds, westerly variables, belts of calms, drift currents, etc., round 
these systems is at once simpler, more accurate, and more scientific. 

It is difficult, without going further into mathematical technicalities 
than is admissible here, to give a satisfactory outline of the chief papers 
to which we owe the great promise of progress. The preliminary 
papers of Dr. W. Zenker, of Berlin, have been noticed in the Journal 
from time to time, and his methods and results are amplified and 
extended in the exhaustive memoir on “ Dor thermische Aufbau der 
Klimate aus den Wiirmewirkungen der Sonnenstrahlung uud des 
Erdinnern,” * recently published. The first part of this memoir is 
devoted to a development of methods, and attempts to account for the 
estimated quantities of heat received from the sun at different parts 
of the Earth’s surface (l.c. in different latitudes) at different seasons. 
The “ condition of continuity” being that as much heat is given off’ as 
is received, since the atmosphere does not become permanently hotter 
or colder, a careful examination is made of the heat-changes taking 
place under typical “oceanic” and “continental” conditions. The 
purely oceanic conditions are the most difficult to realize, since the 
isothermals drawn over the oceans are still to some extent hypothetical, 
but such a station as Yakutsk is almost wholly free from any but 
continental influences. One of the most interesting comparative results 
is that in a typical continental climate the sun-effect shows itself com- 
pletely on the temperature of the atmosphere after an inteiwal of 

‘Xnva Aeta AcaiUiui:e CTcaarta- Leoi'ijldiue-Carolina; Germanicio Xatunu 
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twenty-four days, while in a typical oceanic climate the interval is 
thirty-nine days, e.g. the maximum air temperature occurs twenty-four 
and thirty-nine days respectively' after the sun reaches its highest 
point. This result may he taken as an example of several elements 
which lead in various ways to a quantitative estimation of the relation 
between continental and oceanic influences in the climate of any given 
region. The second part of Dr. Zenker’s memoir consists of an applica- 
tion of his methods to the great climatic regions of the globe, and it 
offers many interesting opportunities of tracing the extension of land 
influences over the oceans and of ocean influences over the land. The 
weak point in the investigation, which as a whole must he accepted as 
an important contribution to knowledge, is the weight necessarily 
given to estimations of the humidity of the atmosphere. The observa- 
tions of this factor, especially at sea, are still lamentably defective, 
and none of the instruments at present available seem to give really 
trustworthy results. The cloud observations which find a place in 
Dr. Zenker’s work are also open to a good deal of criticism. 

Working on somewhat similar lines, but by different methods. Dr, 
H. H. Hildebrandsson, director of the Meteorological Observatory at 
Upsala, has recently communicated to the Swedish Academy of Sciences 
a memoir on “ Centres of Atmospheric Activity.” A discussion of the 
variations of pressure in the great atmospheric systems discloses the 
existence of certain oscillatory movements, which, when we know more 
about them, may afford a direct path towards forecasting in the mode 
we have already hinted at. 

The work of Prof. Pettersson, of Stockholm, in the same direction 
has already been noticed in the Journal. It stands, as it were, inter- 
mediate between the investigations of Zenker and Hildebrandsson, and 
ijrings into strong relief the importance for all climatological investiga- 
tions of a further study of the surface changes taking place at sea. 
When we clearly understand the precise physical relations existing 
between the surface waters of the ocean and the air resting upon them, 
it seems likely that the logs of a few liners will supply all the informa- 
tion required to frame a forecast of a cold or wet winter, a hot or cloudy 
summer. 

Turning to recent accessions in the way of observational material, 
one of the most important is the series of current charts of the North 
Atlantic recently issued by the Meteorological Office. These confirm, 
amongst other things, the evidence obtained by other methods as to the 
ieebleness and irregularity of the drift currents in the North Atlantic, 
formerly ascribed to the influence of the “ Gulf Stream.” In connection 
with the meteorology of this region, we may mention a paper of interest 
read before the 1 loyal Meteorological Society on the rainfall of Dominica, 
by Mr. C. A’. Bellamy, the map showing very prettily the effect of a 
land elevation lying across the path of a steady wind from seaward. 
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The collection of sunshine records progresses steadily, although there 
is still much nneertaint}’ about the merits of various forms of sunshine 
recorders. Probably, the observations of sunshine are still more com- 
plete in the British Isles than in any other country, but Herr Helmuth 
Konig, of Hamburg, has found sufficient material for a first attempt to 
draw ‘ isohelic ’ lines for "Western Europe. The present writer attained 
some measure of success in drawing such lines for the British Isles from 
the ten years’ observations published by the Meteorological Office, but, 
until a more uniform system of recording is generally adojited, it seems 
hardly worth while to subject the data to rigorous discussion. Herr 
Konig’s sunshine map is nevertheless extremely suggestive in many 
ways. An interesting addition to sunshine statistics appeared in 
Symon's Meii'orologicnl JLagazini' for March last, in the shape of three 
years’ records for Kimberley, South Africa. The average recorded 
during 1804-95-96 was 3260 hours, being, according to Mr. W. Ellis, 
74 per cent, of the possible. 

A short paper recently issued as a supplement to Bulletin No. 10 of 
the Societe Kheilivinh' ile Geograj/hie gives some new information about 
the climate of Alexandria, as compared with that of Cairo. Its author, 
Prof. Eugene Franceschi, might perhaps have done well to say less 
about Cairo and more about Alexandria, but he at least provides 
additional data for the discussion of the meteorology of the extremely 
interesting region which lies between Asia and Africa. The publications 
of the 3Ieteorological Office referring to the Pied Sea, and of the Palestine 
Exploration Fund, might now perhaps be combined with such papers 
in a more detailed examination of the complex transitional phases ob- 
served in this region during, for example, the months of September and 
October, than has hitherto been attempted. 

Lastly, attention should be drawn to some studies of temperature 
changes, evaporation, and condensation on different species of land 
surfaces, notably an extremely able one by Herr P. A. Muller, “ Ueber die 
Temperatur und Yerdunstung der Schneeoberflache und die Feuchtigkeit 
in Ihrer N;ihe,” imblished as a continuation of jirevious work, in the 
Memoirs of the Imperial Academy of Sciences of St. Petersburg. We have 
already touched upon the value of detailed study of the relations of water 
surfaces to the strata of air resting upon them, but the importance of 
similar work under the more variable land conditions cannot be over- 
estimated, and we commend the investigation of questions of exposure of 
ditferent surfaces of soil and vegetation at varying slopes and in different 
directions to the attention of inquirers in this country, where as yet 
little or nothing has been done. 
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THE VOLCANOES OF THE BRITISH ISLANDS. 

This large and handsome book contains the personal work of the 
Director of the Geological Survey, extending over a great number of 
years. In the intervals of routine duties he has inspected practically 
all the volcanic rocks of the country, and made himself master of the 
extensive literature relating to them. Sir Archibald Geikie gives first 
an outline of volcanic phenomena in general, to serve as an intro- 
duction to the special descriptions of the rocks of different ages. He 
treats the subject from the geological point of view, hut with constant 
reference to the effect of geological .structure on geographical form. 
For the purpose of a study of volcanic phenomena, he shows that no 
better situation than the British Islands can be found, although the latest 
volcanoes have been extinct for millions of years, and their surface 
forms have vanished. This is due to the wide range of geological 
formations, their great distortion and erosion, which exhibit sections of 
volcanic rocks formed deep below the surface, and to the remarkably 
detailed geological mapping of the country. The situation of Great 
Britain on the transitional area between ocean and continent is also 
favourable for the manifestation of volcanic phenomena. These he 
proceeds to trace for each of the great geological periods, the Pre- 
(lambrian, Cambrian, Silurian, Old Red Sandstone, Carboniferous, Per- 
mian, and Tertiary. The remarkable fact is brought out, that while all 
the rock-systems of the Primary were laid down during periods of marked 
vulcanism — more particularly the Old Red Sandstone and Carboniferous 
— the whole Secondary period seems to have been free from any dis- 
turbance of the kind, while in Tertiary times the manifestations reappear 
on a larger scale than ever before. 

The volcanic elements of British scenery are due almost always to 
denudation removing the softer strata and leaving the hard volcanic 
rocks projecting in bold forms. The rocks themselves are either cooled 
from a molten state (in a general sense lava or trap), or accumulations 
of volcanic ashes. The latter make up the greater part of the English 
lake district, and of such hill ranges as the Pentlands, Ochils, and 
Sidlaws. The cooled molten rock has either been poured out as lava 
on the sea-bed or on land surfaces, forming sheets or plateaux, like 
the great plateau isolated fragments of which appear in Antrim, the 
Hebrides, the Faeroes, and Iceland, or else as dykes injected through 
earlier rocks as intrusive sheets or sills, like the Great Whin Sill of the 
north of England, or the sills which form the line of Salisbury crags at 
Edinburgh and the terraces of Little Cumbrae island, or as bosses or 
laccolites which give rise to not a few modern hills, or finally as 

* ‘ The Ancient Volcanoes of Great Britain.’ By Sir Archibald Geikie, F.ii.s. tVith 
seven majjs and numerous illustrations. 2 vols. London : Macmillan A Co., Ltd. 1897. 
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“ necks,” the solidified plug of lava which sealed some old vent, and 
now plays the role, it may be, of a castle site or the nucleus of a town. 

The conclusions arrived at are summarized by the author, and we 
give a concise statement of them — 

The region lies along the edge of the North Atlantic ocean, a 
typically volcanic tract, and the British volcanic rocks stretch over a 
district ranged from north to south, but only on the western side. East 
of a line drawn from Berwick by Leicester to Exeter, although there are 
abundant exposures of all rocks from the Carboniferous to the Pleistocene, 
there is no trace of volcanic action. Part of this tract in the west was 
recurrently the scene of volcanic action along the whole range of time, 
while other regions are conspicuously free from any trace of such effects. 
At all times the orifices of the volcanoes seem to have been opened along 
the lines of low valleys, and not on ridges. The volcanic effects are not 
results of mere local action, but are directly related to the great 
cosmical processes of the entire globe, and high volcanic activity seems 
to have been generally associated with a downward movement of the 
crust. In all geological ages volcanic effects have been similar, falling 
into a few general types, but the degree of intensity has varied, and 
at times all activity has ceased for long periods. The exposures in 
Great Britain allow the whole history of a volcanic period to be studied 
from beginning to end by means of the differing character of the erupted 
material, which varies in homogeneity and in chemical composition at 
different stages, e.g. the earlier eruptions of each period were more acid, 
the later more basic lavas, but in the interval between consecutive 
periods the magma had been restored to its earlier condition, from which 
it gradually varied as the period proceeded. 

The hook is effectively illustrated by reproductions of photographs 
of the author’s sketches and diagrams, and by a series of admirable 
geological maps. 


SOME GEOGRAPHICAL PROBLEMS.* 

By J. SCOTT KELTIE, LL.D., Sec. R.G.S. 

IVe meet this year in exceptional circumstances. Thirteen years ago the British 
Association met for the first time in a portion of the Empire beyond the limits of 
the British Islands. During these thirteen years much has happened of the greatest 
interest to geographers, and if I attempted to review the progress which has been 
made during these years — progres.s in the exploration of the globe, progress in 
geographical research, progress in geographical education— I could not hope to do 
it to any purpose in the short time during which it would be right for a president 
to monopolize the attention of the Section. But we have, at the same time, reached 


* Presidential Address to Section E, at the Toronto Meeting of the British Associa- 
tion, August, 1897. 
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another stage in our history which naturally leads ns to take stock of our progress 
in the past. We have all of us been celebrating the sixtieth year of the glorious 
reign of the Sovereign, of whose vast dominions Canada and the United Kingdom 
form integral parts. The progress made during that period in our own department 
of science has been immense ; it would take volumes to tell what has been done for 
the exploration of the globe. The great continent of Africa has practically been 
discovered, for sixty years ago almost all but its rim was a blank. In 1837 enormous 
areas in North America were unexplored, and much of the interior of bouth America 
was unknown. In all parts of Asia vast additions have been made to our know- 
ledge ; the maps of the interior of that continent were, sixty years ago, of the most 
diagrammatic character. The Australian interior was nearly as great a blank as 
that of Africa; New Zealand had not even been annexed. Keed I remind you of 
the great progress which has been made during the period both in the north and 
south polar areas, culminating in the magnificent achievement of Dr. Kansen. 
It was just sixty years ago that the great antarctic expedition under bir James 
Ross was being organized ; since that, alas ! little or nothing has been done to follow 
up his work. Sixty years ago the science of oceanography, even the term, did not 
exist ; it is the creation of the Victorian era, and may be said almost to have bad 
its origin in the voyage of the Challenger, which added a new domain to our science 
and opened up inexhaustible fields of research. I have thought, then, that the most 
useful and most manageable thing to do on the present occasion will be to indicate 
briefly what, in my estimation, are some of the problems which geography has to 
attack in the future, only taking such glances at the past as will enable us to o 
this intelligibly. 

It has been customary for the occupants of this chair to try to define the e 
of geography, and on occasions, in somewhat too apologetic language, to justify its 
existence as a section of a scientific association. I do not think this is any longer 
necessary. Even in England and America, during the last thirteen yeais, geo- 
graphy has done work enough to prove that she has a mission which no ot er 
department of research can fulfil. I say thirteen years, because that not only caiiies 
us back to the last Canadian meeting of the British Association, but to the year 
when the Royal Geographical Society undertook an inquiry into the position o 
geography at home and abroad, mainly with a view to the improvement of geo- 
graphical education in England. During that time a good deal has been written 
as to the field and scope of geography, and a good many definitions given. ut we 
really did not require to go to Germany to teach us as to the field and functions o 
geography. Sixty years ago, the then President of the Royal Geographical Socle y, 
Mr. William R. Hamilton, delivered the first presidential address ever given at t at 
Society, and his conception of the field and aims of geography was as exalted an 
comprehensive as the most exacting German geographer could wish. It is too on„ 
to quote here.* 

It would be difficult to improve upon Mr. Hamilton’s definition, and it s ows 
that a correct conception of the wide and important field of geography is no new 
thing in England. He proceeded to indicate what remained to be done in the hel 
of exploration, and I commend his address to any one desirous of forming a con 
ception of the vast progress that has been made since it was deliv ered, sixty years 
ago. Since I am dealing with definitions, I may be permitted to quote that 
by one so sev’erely scientific as General Sir R. Strachey in a course of lectures ^ 
he gave at the University of Cambridge in 1888, in connection with the establish- 
ment of a lectureship in Geography in that university. “ The aim of geographica 


* Jounvtl vol, viii. ISbb. 
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science,” he says, “ is to investigate and delineate the various features of the Earth ; 
to .study the distribution of land and sea, the configuration and relief of the surface, 
position on the globe, and so forth, facts which determine the existing condition of 
various parts of the Earth, or which indicate former conditions ; and to ascertain the 
relations that exist between these features and all that is observed on the Earth. . . . 
I claim for geography,” Sir E. Strachey says, “ a place among the natural sciences 
as supplying the needful medium through which to obtain a connected and consistent 
conception of the Earth and what is on it.” He gives a list of the various matters 
which, in his conception, it is the business of geography to deal with, and they are 
varied and important enough to satisfy the demands of the most exacting. “ These 
are,” he says, “ the studies through which scientific geography' will lead you, teach- 
ing you to view the Earth m its entirety, bringing together the great variety of 
objects seen upon it, investigating their connection, and exploring their causes ; and 
so combining and harmonizing the lessons of all the sciences which supply the key 
to the secrets of Kature.” * 

I think we may briefly define geography as the science of the topographical 
distribution of the great features of the Earth’s surface and of all that it sustains — 
mineral, vegetable, and animal, including man himself. In fact, man is the ultimate 
term in the geographical problem, the final object of which is to investigate the 
correlation between humanity and its geographical environment. 

I may he pardoned for dwelling at some length on the function and field of 
geography. It is a subject that has been occupying the attention of geographers 
in England for some years, and it may not be without interest to our colleagues on 
this side of the Atlantic to know the conclusions which we have come to. More- 
over, it seems necessary to arrive at some clear conception on the matter, with a 
view to the researches of the future. I say that the subject has been occupying our 
attention in England for some time ; it has done so, I may say, as a result of the 
inquiry by myself on behalf of the Royal Geographical Society to which I have 
referred. The object of that inquiry was mainly to collect information as to the 
position of geography in education at home and abroad. The report which I pre- 
sented to the Society attracted some attention, and whether as a result of that or 
not it is hardly for me to say, hut certainly since that inquiry some twelve years 
ago the position of geography in England has considerably improved both in educa- 
tion and as a field for research. Better methods have been introduced in our 
schools ; a much wider scope has been given to the subject ; in many quarters 
teachers have shown themselves anxious to he guided in the right direction ; and, 
above all, both Oxford and Cambridge at length consented to the establishment of 
lectureships in geography. A school of young geographers has grown up, consisting 
of men who have liad a thorough university training in science and letters, and who 
are devoting themselves to the various branches of geography as a speciality. In 
this way the arid old text-hooks and characterless maps are being supplanted by 
others that will hear comp.arison with the best productions of Germany. Photo- 
graphy and lantern slides illustiating special geographical features are coming into 
use in schools : and in other directions appliances for use in education are being 
multiplied and improved. A British geographical literature is growing up, and if, 
as I hope, the progress he maintained, we shall be able to hold our own in geograi^hy 
with any country. The interest in the subject has been extended by the founda- 
tion of geographical societies in various large centres ; whereas thirteen years ago 
the only geographical society was that of London, there are now similar societies in 

* ‘ Lectures on Geography delivered before the University of Cambridge.’ Loudon : 
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Manchester, Newcastle, Liverpool, and Edinburgh, the last with branches in 
Glasgow, Dundee, and Aberdeen. If this progressive movement is maintained, as 
there is every reason to hope it will be, the scientific and educational aspects of 
geography in Britain will he more nearly on a par with exploration in which our 
country has so long held the lead. 

In the United States I found that the position of the subject in education was 
not much more satisfactory than it was in England. Since then there is reason 
to believe considerable progress has been made. One of the best text-books on 
physical geography, Hinman’s ‘ Eclectic Physical Geography,’ is of American 
origin ; while in the States, as in England, a school of scientific geographers has 
arisen which bids fair to give the subject a high place in that country. I fear, 
from what I can learn, that the position in Canada is not as satisfactory as it 
ought to be. It seems to me, then, that one of the great problems which geo- 
graphers have to face in the future, is the place which this subject is to hold in 
education — both as a body of information and as a discipline. We have been 
making progress, and if we persevere with intelligence and firmness, and maintain 
the subject at the highest standard as a field of research, there can be little doubt 
of our success. 

There is a prevalent belief that geographers have nothing more to learn in 
Europe — that that old continent has been thoroughly explored. It is true that 
nearly every country in Europe has been, or is being, trigonometrically surveyed. 
Except some parts of the Balkan peninsula and North of Russia, the topography 
of the continent has been accurately mapped on scales and by methods sufficient, 
at least, for the purposes of the geographer. Yet there are districts in the Balkan 
peninsula — for example, Albania — which are as vaguely known as Central Africa. 
But it is a delusion to think that, because a country has been fully mapped, the 
occupation of the geographer is gone. It is only when a region at large is ade- 
quately mapped that the work of geographical research begins. The student, with 
a satisfactory map of a definite district as his guide, will find on the spot abundant 
occupation in working out its geographical details, the changes which have taken 
place in its topography, and the bearing of its varied features upon its history, its 
inhabitants, its industries. This kind of work has been in progress in Germany 
for over ten years, under the auspices of the Central Commission for the Scientific 
Geography (Landeskunde) of Germany, with its seat at Stuttgart. Under the 
collective title of ‘ Forschungen zur Deutschen Landes- und Volkskunde,’ a long 
series of monographs by specialists has been published, dealing in minute detail 
with one or more aspects of a limited district. Thus we have such memoirs as 
‘The Plain of the Upper Rhine and its Neighbouring Mountains,’ by Dr. Richard 
Lepsius ; ‘ The Towns of the North German Plain in relation to the Configuration 
of the Ground,’ by Dr. Hahn; ‘The Munich Basin: a Contribution to the Physical 
Geography of Southern Bavaria,’ by C. Gruber; ‘The Mecklenhui-g Ridges and 
their Relation to the Ice Age,’ by Dr. E. Geinitz ; ‘ The Influence of the Mountains 
on the Climate of Central Germany,’ by R. Assmann ; ‘ The Distribution and 
Ori gin of the Germans in Silesia,’ by Dr. K. Weinhold ; ' Mountain Structure 
and Surface Configuration of Saxon Switzerland,’ by Dr. A. Hettner ; ‘ The Erzge- 
birge : an Orometric-Anthropogeographical Study,’ by Dr. J. Burgkhardt ; ‘ The 
Thuringian Forest and its Surroundings,’ by Dr. H. PrOscholdt, and so forth. 
There is thus an inexhaustible field for scientific geography in its most compre- 
hensive sense — a series of problems which may take generations to work out. 
In a less systematic way we have similar monographs by French geographers. 
One or two attempts, mainly by teachers, have been made in England to do 
similar work, but the impression generally produced is that tlie authors have not 
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Been well equipped for the task. I am glad to say that in England the Royal 
Geographical Society has initiated a movement for working out in a systematic 
fashion what one may call the regional geography of the British Islands, on the 
basis of the one-inch maps of the Ordnance Survey. It is a strange thing that the 
geography of the mother country has never yet bean systematically worked out. 

Taking the sheets of the Ordnance Survey map as a basis, it is proposed that 
each district should be thoroughly investigated, and a complete memoir of mode- 
rate dimensions systematically compiled to accompany the sheet, in the same way 
that each sheet of the Geological Survey map has its printed text. It is a 
stupendous undertaking that would involve many years’ work, and the results of 
which when complete would fill many volumes. But it is worth doing; it would 
furnish the material for an exact and trustworthy account of the geography of 
Britain on any scale, and would be invaluable to the historian, as well as to others 
dealing with subjects having any- relation to the past and present geography of the 
land. The librarian of the Society, Dr. H. R. Mill, has begun operations on a 
limited area in Sussex. When he has completed this initial memoir, it will he 
for the Society to decide whether it can continue the enterprise, or whether it will 
succeed in persuading the Government to take the matter up. I refer to work of 
this kind mainly to indicate what, in my conception, are some of the problems 
of the future which geogiaphy has to face, even in fully surveyed countries. Even 
were the enterprise referred to carried out, there wonld he room enough for special 
researches in particular districts. 

But while there is an inexhaustible field in the future for geographical work in 
the direction I have indic.ated, there is no doubt that much still remains to he 
done in the way of exploring the unknown, or little known, regions of the globe. 
Let us briefly refer to the problems remaining to he solved in this direction. 
Turning to the continent of Asia, we find that immense progress has been made 
during the past sixty years. In the presidential address given sixty years ago, 
already referrerl to, Mr. Hamilton .s.ays of Asia, “ We have only a very general 
knowledge of the geographical character of the Burman, Chinese, and Japan 
empires ; the innumerable islands of the latter are still, except occasionally, inac- 
cessible to European navigators. Geographers hardly venture on the most loose 
description of Tibet, Mongolia, or Chinese Tartary, Siam, and Cochin China.” 
Since then the survey of India, one of the greatest enterprises undertaken by any 
state, has been completed, and is being rapidly extended over Burma. But I need 
not remind you in detail of the vast changes that have taken place in Asia during 
these years, and the immense additions that have been made to our knowledge of 
its geography. Exploring activity in Asia is not likely to cease, though it is not 
to be expected that its inhospitable centre will ever be so carefully mapped as 
have been the mountains of Switzerland. 

The most important desiderata, so far as pioneer exploration in Asia is con- 
cerned, may be said to be confined to two regions.* In Southern and Central 
Arabia there are tracts which are entirely unexplored. It is probable that this 
unexplored region is in ti.e main a sandy desert. At the same time it is, in the 
south at least, fringed by a border of mountains whose slopes are capable of rich 
cultivation, and who.se summits the late Mr. Theodore Bent found, on his last and 
fatal journey, to he covered with snow. In exploration, as in other directions, it 
is the unexpected that happens ; and if any traveller cared to face the difficulties — 
physical, political, and religious — which might he met with in Southern and Central 
Arabia, he might be able to tell the world a surprising story. 

♦ For part of what follows with reference to Asia, I am indebted to a valuable 
memorandum on the subject dr.iwu up by the late Mr. Xey Elias. 
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Tlie other region in Asia where real pioneer work still remains to be done is 
Tibet and the mountainous districts bordering it on the north and east. Lines of 
exploration have in recent years been run across Tibet by Russian explorers like 
Prjevalsky, by Rockhill, Prince Henry of Orleans and Bonvalot, by Bovver, Little- 
dale, Wellby, and Malcolm. From the results obtained by these explorers we have 
formed a fair idea of this, the most extensive, the highest, and the most inhospitable 
plateau in the world. A few more lines run in well-selected directions would 
probably supply geography with nearly all she wants to learn about such a region, 
though more minute exploration would probably furnish interesting details as to 
its geological history. 

The region lying to the north of the Himalayan range and to the south of the 
parallel of Lhasa is almost a blank on the map, and there is ample room here for 
the enterprising pioneer. The forbidden city of Lhasa is at present the goal of 
several adventurers, though as a matter of fact we cannot have much to learn in 
addition to what has been revealed in the interesting narrative of the native Indian 
traveller, Chandra Das. The magnificent mountain region on the north and east 
of Tibet furnishes a splendid field for the enterprising explorer. Mrs. Bishop 
recently approached it from the east, through Sze-chuen, and her description of the 
romantic scenery and the interesting non-Mongolian inhabitants leaves us with 
a strong desire to learn more. On the south-east of Tibet is the remarkable moun- 
tainous region, consisting of a series of lofty parallel chains, through which run 
the upper waters of the Yangtse, the Mekong, the Salvvin, and the Irawady. This 
last-named river, recent exploration has shown, probably does not reach far into 
the range. But it will be seen by a glance at a map that the upper waters of the 
other rivers are carried far into the heart of the mountains. But these upper river 
courses are in great measure conjectural, and have given rise to much controversy. 
There is plenty of work here for the explorer, though the difficulties, physical and 
political, are great. 

But besides these great unexplored regions, there are many blanks to be filled 
ui> in other parts of Asia, and regions which, though known in a general way. 
Would well repay careful examination. There is the mountain tract between the 
upper Zarafshan river and the middle course of the Surkhab tributary of the Oxus, 
and the country lying between that and the Oxus. There is the great Takla- 
Makan desert in Chinese or Eastern Turkistan, part of which has recently heeu 
explored by Russian expeditions and by that young and indefatigable Swedish 
trav-ellcr. Dr. Sven Hedin. It is now one of the most forbidding deserts to be 
found anywhere, hut it deserves careful examination, as there are evidences of its 
once having been inhabited, and that at no very remote period. It is almost 
surrounded by the Tarim, and on its eastern edge lies Lob-nor, the remarkable 
changes in which have been the subject of recent investigation. As readers of 
Dr. Yansen’s ‘Voyage of the Pram’ will remember, the Siberian coast is most 
imperfectly mapped ; of course, it is a difficult task, but it is one to which 
tile Russian government ought to be equal. China h.as on p.aper the appear- 
ance of being fairly well mapped ; but as a matter of fact our knowledge of its 
mountain ranges and of its great river courses is to a large extent extremely 
vague. All this awaits careful survey. In North-Eastern Manchuria and in many 
parts of Mongolia there are still blanks to be filled up and mountain and river 
systems to be surveyed. In the Malay peninsula and in the great array of islands 
in the east and south-east of Asia — Sumatra, Borneo, the Philippines — much work 
still remains to be done. Thus for the coming century theie will be abundance 
of work for exjdorers in Asia, and plenty of material to occupy the attention of 
our geograpdiical societies. 
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Coming to the map of Africa, we find the most marvellous transformation 
during the last sixty years, and mainly during the last forty years, dating from 
Livingstone’s memorable journey across the continent. Though the north of Africa 
was the home of one of the oldest civilizations, and though on the shores of the 
^Mediterranean, Phoenicians, Carthaginians, Greeks, and Piomans were at work for 
centuries, it has only been within the memory of many of us that the centre of the 
continent, from the Sahara to the confines of Cape Colony, has ceased to be an 
unexplored blank. This blank has been filled up with bewildering rapidity. Great 
rivers and lakes and mountains have been laid down in their main features, and the 
whole continent, with a few unimportant exceptions, has been parcelled out among 
the Powers of Europe. But much still remains to be done ere we can form an 
adequate conception of what is in some respects the most interesting and the most 
intractable of the continents. Many curious problems still remain to he solved. 
The pioneer work of exploration has to a large extent been accomplished; lines 
have been run in all directions ; the main features have been blocked out. But 
between these lines the broad meshes remain to be filled in, and to do this will 
require many years of careful exploration. However, there still remain one or two 
regions that afford scope for the adventurous pioneer. 

To the south of Abyssinia and to the west and north-west of Lake Rudolf, on 
to the upper Kile, is a region cf considerable extent, which is still practically 
unknown. Again, in the Western Sahara there is an extensive area, inhabited 
mainly by the intractable Tuaregs, into which no one has been able to penetrate, 
and of which our knowledge is extremely scanty. Even in the Central Sahara 
there are great areas which have not been traversed, while in the Libyan desert 
much remains to he done. These regions are of interest almost solely from the 
geographical and geological standpoints. But they deserve careful investigation, 
not only that we may ascertain their actual present condition, but in order, also, 
that we may try to discover some clues to the past history of this interesting 
continent. Still, it must be said that the great features of the continent have 
been so fully mapped during the last half-century that what is required now is 
mainly the filling-in of the details. This is a process that requires many hands 
and special qualifications. All over the continent there are regions which will 
repay special investigation. Quite recently an English traveller, Mr. Cowper, 
found not far from the Tripoli coast miles of magnificent ruins and much to correct 
on our maps. If only the obstructiveness of the Turkish officials could be over- 
come, there is a rich harvest for any one who will go to work with patience and 
intelligence. Even the interior of Morocco, and especially the Atlas mountains, 
are hut little known. The French, both in Tunis and Algeria, are extending our 
knowledge southwards. All the Powers who have taken part in the scramble for 
Africa are doing much to acquire a knowledge of their territories. Germany, 
especially, deserves praise for the persistent zeal with which she has carried out 
the exploration of her immense territories in East and West Africa. The men 
she sends out are unusually well qualified for the work, capable not simply of 
making a running survey as they proceed, and taking notes on country and 
people, but of rendering a substanti.al account of the geology, the fauna, the flora, 
and the economic conditions. Both in the French and the British spheres good 
work is also being done, and the map of Africa being gradually filled up. "llut 
what we especially want now are men of the type of Hr. J. W. Gregory, whose 
book on the Great Rift A alley is one of the most valuable contributions to xAfrican 
geography ever made. If men of this stamp would settle down in regions like 
that of Mount Ruwenzori, or Lake Rudolf, or the region about Lakes B angweolo 
and Tanganyika, or in the Atlas, or in many other regions that could bs named. 
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the gains to scientific geography, as well as to the economical interests of Africa, 
would be great. An example of work of this kind is seen in the discoveries made 
by a young biologist trained in geographical observation, Mr. Moore, on Lake 
Tanganyika. There he found a fauna which seems to afford a key to the past history of 
the centre of the continent, a fauna which, Mr. Moore maintains, is essentially of a 
salt-water type. Mr. Moore, I believe, is inclined to maintain that the ancient con- 
nection of this part of Africa with the ocean was not by the west, as Joseph Thomson 
surmised, but by the north, through the Great Kift Valley of Dr. Gregory; and he 
strongly advocates the careful examination of Lake Rudolf as the crucial test of his 
theory. It is to“be hoped that he, or some one equally competent, will have an 
opportunity of carrying out an investigation likely to provide results of the highest 
importance. 

But there are other special problems connected with this, the most backward 
and most repellent of continents, which demand serious investigation, problems 
essentially geographical. One of the most important of these, from the point of 
view of the development of Africa, is the problem of acclimatization. The matter 
is of such prime importance that a committee of the Association has been at work 
for some years collecting data as to the climate of tropical Africa. In a general 
way we know that the climate is hot and the rainfall scanty ; indeed, even the 
geographers of the Ancient World believed that Central Africa was uninhabitable 
on account of its heat. But science requires more than generalities, and therefore 
we look forward to the exact results which are being collected by the committee 
referred to with much hope. We can only go to work experimentally until we 
know precisely what we have to deal with. It will help us greatly to solve the 
problem of acclimatization when we have the e.xact factors that go to constitute 
the climate of tropical Africa. At present there is no doubt that the weight of 
competent opinion — that is, the opinion of those who have had actual experience 
of African climate, and of those who have made a special study of the effects of 
that climate on the human constitution — is that, though white men, if they take 
due precautions, may live and do certain kinds of work in Tropical Africa, it will 
never be possible to colonize that part of the world with people from the temperate 
zone. This is the lesson taught by generations of experience of Europeans in 
India. So far, also, sad experience has shown that white iieople cannot hope to 
settle in Central Africa as they have settled in Canada and the United States 
and in Australia, and make it a nursery and a home for new generations. 
Even in such favourable situations as Blantyre, a lofty region on the south of 
Lake Nyasa, children cannot be reared beyond a certain age; they must be sent 
home to England, otherwise they will degenerate physically and morally. No 
country can ever become the true home of a people if the children have to be sent 
away to be reared. Still, it is true our experience in Africa is limited. It has 
been maintained that it might be possible to adapt Europeans to Tropical Africa 
by a gradual process of migration. Transplant Southern Europeans to North 
Africa; after a generation or two, remove their progeny further south; and so on, 
edging the succeeding generation further and further into the heart of the con- 
tinent. The experiment — a long one it would be — might be tried; but it is to be 
feared that the ultimate result would be a race deprived of all those characteristics 
which have made Europe what it is. An able young Italian physician. Dr. Sambon, 
has recently faced this important problem, and has not hesitated to come to 
conclusions quite opposed to those generally accepted. His position is that it has 
taken us centuries in Europe to discover our hidden enemies, the microbes of the 
various diseases to which northern humanity is a prey, and to meet them and 
Conquer them. In Africa we have a totally different set of enemies to meet, from 
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lions and snakes down to the invisible organisms that produce those forms of 
malaria, antemia, and other diseases characteristic of tropical countries. He 
admits that these are more or less due to heat, to the nature of the soil, and other 
tropical conditions, but that if once we knew their precise nature and modes of 
working we should be in a position to meet them and conquer them. It may be 
so, but this is a result that could only be reached after generations of experience 
and investigation ; and even Dr. Sambon admits that the ultimate product of 
European acclimatization in Africa would be something quite different from the 
European progenitors. "What is wanted is a series of carefully conducted experi- 
ments. I h.ave referred to the Blantyre highlands; in British East Africa there 
are plateaus of much greater altitude, and in other parts of Central Africa there are 
large areas of 4000 feet and over above sea-level. The world may become so full 
that we may be forced to try to utilize these lofty tropical regions as homes for white 
people when Canaila and Australia and the United States become over -populated. 
As one of my predecessors in this chair (Mr. Eavenstein) tried to show at the Leeds 
meeting some years ago, the population of the world will have more than doubled 
in a century, and about ISO years hence will have quadrupled. At any rate, here 
is a problem of prime importance for the geographer of the coming century to attack ; 
with so many energetic and intelligent white men all over Africa, it should not be 
difficult to obtain the data which might help towards its solution. 

I have dwelt thus long on Africa, because it will really be one of the great 
geographical problems of the coming century. Had it been as suitable as America 
or Australia, we may be sure it would not have remained so long neglected and 
despised by the European peoples .as it has done. Unfortunately for Africa, just 
as it h.ad been circumnavigated, and just as Europeans were beginning to settle upon 
its central portion .and trying to make their w.ay into the interior, Columbus and 
Cabot discovered a new world, a world as well adapted as Europe for the energies of 
the white r.aces. That discovery postponed the legitimate development of Africa 
for four centuries. Nothing could be more marked than the progress which America 
has m.ide since its re-discovery four hundred years ago, and the stagnation of Africa 
which has been known to Europe since long before the beginning of history. During 
these four hundred years North America at least has been very thoroughly explored. 
The two great nations which divide North America between them have their 
government surveys, which are rapidly mapping the whole continent and investi- 
gating its geology, physical geography, and its natur.al re.sources. I need hardly 
tell an audience like this of the admirable work done by the Survey of Canada 
under Sir William Logan, Dr. Selwyn, and his successor, Dr. George Dawson ; nor 
should it he forgotten that under the Lauds Department much excellent topographical 
work has been carried out by Captain Devills and his predecessors. Still, thoui^h 
much has been done, much remains to be done. There are large areas which have 
not as yet even been roughly mapped. Within quite recent years we have had new 
regions opened up to us by the work of Dawson and Ogilvie on the Yukon, by Dr. Bell 
in the region to the south of Hudson bay, by the brothers Tyrrell in the Barren 
Lands on the west of the same bay, by O'SulUvau beyond the sources of the Ottawa, 
aud by Low in Labrador. But it is not so long since that Dr. Dawson, in reviewing- 
what remains to be done in the Dominion in the way of even pioneer exploration, 
pointed out that something like a million square miles still remained to be m.apped. 
Apart from the uninhabitable regions in the north, there are, as Dr. Dawson pointed 
out, considerable areas which might be turned to profitable agricultural and mining 
account of which we know little, such areas as those which, as alreadv' mentioned, 
have teen recently mapped cn the south of Hudson hay and beyond the 
Ottawa. Although the eastern and the western provinces have been very fully 
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surveyed, there is a considerable area between the two lying between Lake Superior 
and Hudson bay which seems to have been so far almost untouched. A very great 
deal has been done for the survey of the rivers and lakes of Canada. I need hardly 
say that in Canada, as elsewhere in America, there is ample scope for the study of 
many problems in physical geography — past and present glaciation and the work 
of glaciers, the origin and regime of lake-basins, and the erosion of river-beds, the 
oscillation of coast-lines. Happily, both in Canada and the United States there are 
many men competent and eager to work out problems of this class, and in the 
reports of the various surveys, the transactions of American learned societies, in 
scientific periodicals, in separate publications, a wealth of data has already been 
accumulated of immense value to the geographer. 

Every geologist and geographer knows the important work which has been 
accomplished by the various surveys of the United States, as well as by the various 
State surveys. The United States Coast Survey has been at work for more than 
half a century, mapping not only the coast, but all the navigable rivers. The Lake 
Survey has been doing a similar service for the shores of the great lakes of North 
America. But it is the work of the Geological Survey which is best known to 
geographers — a survey which is really topographical as well as geological, and 
which, under such men as Hayden, King, and Powell, has produced a series of 
magnificent maps, diagrams and memoirs of the highest scientific value and 
interest. Eecently this survey has been placed on a more systematic basis ; so that 
now a scheme for the topographical survey of the whole of the territory of the 
United States is being carried out. Extensive areas in various parts of the States 
have been already surveyed on different scales. It is to be hoped that in the future, 
as in the past, the able men who are employed on this survey work will have oppor- 
tunities of working out the physiography of particular districts, the past and present 
geography of which is of advancing scientific interest. Of the complete exploration 
and mapping of the North American continent we need have no apprehension ; it 
is only a question of time, and it is to be hoped that neither of the governments 
responsible will allow political exigencies to interfere with what is really a work of 
national importance. 

It is when we come to Central and South America that we find ample room for 
the unofficial explorer.* In Mexico and the Central American States there are 
considerable areas of which we have little or only the vaguest knowledge. In 
South America there is really more room now for the pioneer explorer than there 
is in Central Africa. In recent years the Argentine Kepublic has shown a laudable 
zeal in exploring and mapping its immense territories, while a certain amount of 
good work has also been done by Brazil and Chili. Most of our knowledge of South 
America is due to the enterprise of European and North American explorers. Along 
the great river courses our knowledge is fairly satisfactory, but the immense areas, 
often densely clad with forests, lying betwern the rivers are almost entirely un- 
known. In Patagonia, though a good deal has recently been done by the Argentine 
Government, still in the country between Punta Arenas and the Pdo Negro, we 
have much to learn ; while on the west coast range, with its innumerable fjord-like 
inlets, its islands and peninsulas, there is a fine field for the geologist and physical 
geographer. Indeed, throughout the whole range of the Andes systematic explora- 
tion is wanted, exploration of the character of the excellent work accomplished by 
Whymper in the region around Chimborazo. There is an enormous area lying to 
the east of the Northern Andes, and including their eastern slopes, embracing the 


* I am indebted for much of the information relative to South America to a valuable 
Memorandum by Sir Clements R. Markham and Colonel G. E. Church. 
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eastern half of Ecuador and Colombia, Southern Venezuela, and much of the country 
lying between that and Northern Bolivia, including many of the upper tributaries 
of the Amazon and Oiinoko, of which our knowledge is of the scantiest. Even the 
country lying between the Eio Negro and the Atlantic is but little known. There 
are other great areas, in Brazil and in the Northern Chaco, which have only been 
partially desciibed, such as the region whence the streams forming the Tapajos and 
the Paraguay take their rise, in Mato Grosso. A survey and detailed geographical 
and topographical description of the whole basin of Lake Titicaca is a desideratum. 
In short, in South America there is a wider and richer field for exploration than in 
any other continent. But no mere rush through these little-known regions will 
suffice. The explorer must be able not only to use his sextant and his theodolite, 
his compass, and his chronometer ; any expeditions entering these regions ought 
to be able to bring back satisfactory information on the geology of the country^ 
traversed, and of its fauna and flora, past and present. Already the revelations which 
have been made of the past geography of South America, and of the life that 
flourished there in former epochs, are of the highest interest. Moreover, we have 
here the remains of extinct civilizations to deal with, and although much has been 
done in this direction, much remains to be done, and in the extensive region already 
referred to, the physiq^ue, the traditions, and the customs of the natives will repay 
careful investigation. 

The southern continent of Australia is in the hands of men of the same origin 
as those who have developed to such a wonderful extent the resources of Canada 
and the United States, and therefore we look for equally satisfactory results so far 
as tire characteristics of that continent permit. The five colonies which divide 
among them the 3,000,000 square miles of the continent have each of them 
efficient Government surveys, which are rapidly mapping their features and 
investigating their geology. But Australia has a trying economic problem to 
solve. In none of the colonies is the water-supply quite adequate ; in all are 
stretches of desert country of greater or less extent. The centre and western half 
of the continent is covered by a desert more waterless and more repellent than even 
the Sahara ; so far as our present knowledge goes, one-third of the continent is un- 
inhabitable. This desert area has been crossed by explorers, at the expense of 
great sufferings, in various directions, each with the same dreary tale of almost 
featureless sandy desert, covered here and there with spinifex and scrub, worse than 
useless. There are hundreds of thousands of square miles still unknown, but there 
is no reason to believe that these areas possess any features that differ essentially 
from those which have been found along the routes that have been explored. 
There have been one or two well-equipped scientific expeditions in recent years 
that have collected valuable data with regard to the physical characteristics, the 
geology and biology of the continent ; and it is in this direction that geography 
should look for the richest results in the future. There remains much to he done 
before we can arrive at satisfactory conclusions as to the physical history of what 
is in some respects the most remarkable land area on the globe. Though the 
surface water-supply is so scanty, there is reason to believe that underneath the 
surface there is an immense store of w'ater. In one or two places in Australia, 
especially in Western Queensland, and in New South Wales, this supply has been 
tapped witli satisfactory results ; millions of gallons a day have been obtained by 
sinking wells. Whether irrigation can ever he introduced on an extensive scale 
into Australia depends upon the extent and accessibility of the underground water- 
supply, and that is one of the geographical problems of the future in Australia. 
New Zealand has been fairly well surveyed, though a good deal remains to be done 
before its magnificent mountain and glacier system is completely known. In the 
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great island of New Guinea both the British and the Germans are opening up the 
interiors of their territories to our knowledge, but the western and much larger 
poition of the island presents a large field for any explorer who cares to venture 
into its interior. 

The marvellous success which has attended Dr. Nansen’s daring adventure into 
the arctic seas has revived a widespread interest in polar exploration. Nansen 
may be said to have almost solved the north polar problem — so far, at least, as the 
Old World side of the pole is concerned. That some one will reach the pole at no 
distant date is certain ; Nansen has shown the way, and the legitimate curiosity of 
humanity will not rest satisfied till the goal be reached. But arctic exploration 
does not end with the attainment of the pole. Europe has done her share on her 
own side of the pole; what about the side which forms the Hinterland of North 
America, and specially of Canada ? To the north of Europe and Asia we have the 
scattered groups of islands, Spitsbergen, Franz Josef Land, Novaya Zemlya, and the 
New Siberian islands. To the north of America we have an immense archipelago, 
the actual extent of which is unknown. Nansen and other arctic authorities main- 
tain that the next thing to be done is to complete exploration on the American 
.dde, to attempt to do for that half of the north polar region what Nansen has done 
for the other half. It may be that the islands which fringe the northern shores of 
the New World are continued far to the north; if so they would form convenient 
stages for the work of a well-equipped expedition. It may be that they do not go 
much further than we find them on our maps. Whatever be the case, it is im- 
portant, in the interests of science, that this section of the polar area be examined ; 
that as high a latittide as possible be attained ; that soundings be made to discover 
whether the deep ocean extends all round the pole. It is stated that the gallant 
Lieut. Peary has organized a scheme of exploring this area which would take 
several years to accomplish. Let us hope that he will be able to carry out his 
Echeme. Meantime, should Canada look on with indifference? She has attained 
the standing of a great and prosperous nation. She has shown the most com- 
mendable zeal in the exploration of her own immense territory. She has her 
educational, scientific, and literary institutions which will compare favourably with 
those of other countries; her press is of a high order, and she has made the- 
bcginnings of a literature and an art of her own. In these respects she is walking 
m the steps of the Mother Country. But has Canada not reached a stage when 
she is in a position to follow the maternal example still further ? What has more 
contributed to render the name of Great Britain illustrious than those great enter- 
prises which for centuries she has sent out from her own shores, not a few of them 
solely in the interests of science ? Such enterprises elevate a nation and form its 
glory and its pride. Surely Canada has ambitions beyond mere material prosperity, 
and what better beginning could be made than the equipment of an expedition for 
the exjdoration of the seas that lie between her and the pole ? I venture to throw 
out these suggestions for the consideration of those who have at heart the honour 
and glory of the great Canadian dominion. 

Not only has an interest in arctic exploration been revived, but in Europe at 
least an even greater interest has grown up in the exploration of the region around 
the opposite pole of the Earth of which our knowledge is so scanty. Since 
Sir James C. Boss’s expedition, which was sent out in the year 1839, almost 
nothing has been done for antarctic research. We have here to deal with 
conditions different from those which surround the north pole. Instead of an 
almost landless ocean, it is believed by those who have given special attention 
to the subject that a continent about the size of Australia covers the south 
polar region. But we do not know for certain, and surely, in the interests of our 
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science, it is time we had a fairly adequate idea of what are the real conditions. 
We want to know what is the extent of that land, what are its glacial conditions, 
what is the character of its geology, what evidence exists as to its physical and 
biological conditions in past ages ? We know there is one lofty, active volcano ; 
are there any others ? Moreover, the science of terrestrial magnetism is seriously 
impeded in its progress because the data in this department from the antarctic are 
so scanty. The seas around this continent require to be investigated both as to 
their depth, their temperature, and their life. We have here, in short, the most 
extensive unexplored area on the surface of the globe. For the last three or four 
years the Eoyal Geographical Society, backed by other British societies, has been 
attempting to move the Home Government to equip an adequate expedition to com- 
plete the work begun by Boss sixty years ago, and to supplement the great work of 
the Challenger. But though sympathy has been expressed for antarctic exploration, 
and though vague promises have been given of support, the Government is afraid 
to enter upon an enterprise which might involve the services of a few naval officers 
and men. We need not criticize this attitude. But the Royal Geographical 
Society has determined not to let the matter rest here. It is now seeking to 
obtain the support of public-spirited men for an antarctic expedition under its 
own auspices. It is felt that antarctic exploration is peculiarly the work of 
England, and that if an expedition is undertaken, it will receive substantial support 
from the great Australasian colonies, which have so much to gain from a know- 
ledge of the physical condition of a region lying at their own doors, and probably 
having a serious influence on their climatological conditions. Here, then, is one of 
the greatest geographical problems of the future, the solution of which should be 
entered upon without further delay. It may be mentioned that a small and well- 
equipped Belgian expedition has already started, mainly to carry out deep-sea 
research around the south polar area, and that strenuous eS'orts are being made in 
Germany to obtain the funds for an expedition on a much larger scale. 

But our science has to deal not only with the lands of the globe ; its sphere is 
the whole of the surface of the Earth, and all that is thereon, so far at least as dis- 
tribution is concerned. The department of oceanography is a comparatively new 
creation; indeed, it may be said to have come definitely into being with the famous 
voyage of the Challenger. There had been expeditions for ocean investigation 
before that, but on a very limited scale. It has only been through the results ob- 
tained by the Challenger, supplemented by those of expeditions that have examined 
more limited areas, that we have been able to obtain an approximate conception of 
the conditions which prevail throughout the various ocean depths — conditions of 
movement, of temperature, of salinity, of life. We have only a general idea of the 
contours of the ocean-bed, and of the composition of the sediment which covers 
that bed. The extent of the knowledge thus acquired may be gauged from the fact 
that it occupies a considerable space in the fifty quarto volumes — the ‘ Challenger 
Publications ’ — which it took Dr. John Murray twenty years to bring out. But 
that great undertaking has only, as it were, laid dowu the general features of the 
oceanic world. There is plenty of room for further research in this direction. Our 
own surveying ships, which are constantly at work all over the world, do a certain 
amount of oceanic work, apart from mere surveying of coasts and islands and 
.shoals. In ISflo one of these found in the South Pacific soundings deeper by oCO 
fathoms than the deepest on record, that found twenty years earlier by the 
Tuscarora to the north-east of Japan. The deepest of these new soundings was 
5155 fathoms. In the interests of science, as well as of cable-laying, it is 
desirable that our surveying ships should be encouraged to carry out work of this 
kind more systematically than they do at present. This could surely be arranged 
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without interfering with their regular work. We want many more observations 
than we now have, not only on ocean depths, but on the nature of the ocean-bed, 
before we can have a satisfactory map of this hidden portion of the Earth’s surface, 
and form satisfactory conclusions as to the past relations of the ocean-bed with 
what is now dry land. I believe the position is maintained by geologists, that from 
the remote period when the great folds of the Earth were formed the present 
relations between the great land-masses and the great oceans have been essentially 
the same ; that there have no doubt been great changes, but that these have been 
within such limits as not to materially affect their relations as a whole. This is a 
problem w’hich further oceanic research would go a long way to elucidate. That 
striking changes are going on at the present day, and have been going on within 
the human period, cannot be doubted. Some coast-lines are rising ; others are 
falling. Prof. John Milne, our great authority on seismology, has collected an 
extremely interesting series of data, as to the curious changes that have taken 
place in the ocean-bed since telegraphic cables have been laid down. The 
frequent breakages of cables have led to the examination of the sub-oceanic 
ground on which they have been laid, and it is found that slides and sinkings 
have occurred, in some cases amounting to hundreds of fathoms. These, it is im- 
portant to note, are on the slopes of the Continental Margin, or, as it is called, the 
Continental Shelf, as, for example, off the coast of Chili. It is there, where the 
Earth’s crust is peculiarly in a state of unstable equilibrium, that we might expect 
to find such movements ; and therefore soundings along the continental margins, 
at intervals of say five years, might furnish science with data that might be turned 
to good account. 

As an example of what may be done by a single individual to elucidate the 
present and past relations between land and sea, may I refer to an able paper in 
the Geographical Journal of May, 1897, by Mr. T. P. Gulliver, a pupil of Prof. 
Davis, of Harvard, himself one of the foremost of our scientific geographers? Mr. 
Gulliver has made a special study on the spot, and with the help of good topo- 
graphical and geological maps, of Dungeness Foreland, on the south-east coast of 
Kent. Mr. Gulliver takes this for his subject, and works out with great care the 
history of the changing coast-line here, and in connection with that the origin and 
changes of the English Channel. This is the kind of work that well-trained geo- 
graphical students might undertake. It is work to be encouraged, not only for 
the results to be obtained, but as one species of practical geographical training in 
the field, and as a reply to those who maintain that geography is mere bookwork, 
and has no problems to solve. Prof. Davis himself has given an example of 
■similar practical work in his elaborate paper on ‘The Development of Certain 
English Rivers’ in the Geographical Journal for February, 1895 (vol. v. p. 127), 
and in many other publications. 

Another important problem to attack, and that in the near future, is that of 
Oceanic islands. I say in the near future, because it is to be feared that very 
few islands now remain unmodified by contact with Europeans. Not only have 
the natives been affected, both in physique and in customs, but the introduction of 
European p’ants and animals has to a greater or less extent modified the native 
fauna and flora. Dr. John Murray, of the Challenger, has set a good example in 
this direction by sending a young official from the Natural History Museum 
to Christmas island, in the Indian ocean, one of the few untouched islands 
that remain, lying far away from any other land, to the south-east of the Keelings . 

What islands are to the ocean, lakes are to the land. It is only recently that 
these interesting geographical features have received the attention they deserve. 
Dr. Murray has for some time been engaged in investigating the physical 
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conditions of some of the remarkable lakes in the west of Scotland. Some three 
years ago my friend and colleague, Dr. Mill, carried out a very careful survey of 
the English lakes, under the auspices of the Iloyal Geographical Society. Ilis 
soundings, his observations of the lake conditions, of the features on the margins 
of and around the lakes, when combined with the investigation of the regime of 
the rivers and the physical geography of the surrounding country, conducted by 
such accomplished geologists as Mr. Marr, afford the materials for an extremely 
interesting study in the geographical history of the district. On the Continent, 
again, men like Prof. Penck, of Vienna, have been giving special attention to lakes, 
that accomplished geographer’s monograph on Lake Constance, based on the work 
of the five states bordering its shores, being a model work of its kind. But the 
father of Limnology, as this branch of geography is called, is undoubtedly Prof. 
Forel, of Geneva, who for many years has been investigating the conditions of that 
classical lake, and who is now publishing the results of his research. Dr. Forel’s 
paper on ‘ Limnology : a Branch of Geography,’ and the discussion which follows 
in the Report of the last International Geographical Congress, affords a very fair 
idea in short space of the kind of work to be done by this branch of the science. 
In France, again, M. Delebecque is devoting himself to a similar line of research; 
in Germany Ule, Ilalbfass, and others; Richter in Austria, and the Balaton Com- 
mission in Hungary. I may also here refer appropriately to Mr. Israel C. Bussell’s 
able work, published in Boston in 1895, on ‘ The Lakes of North America,’ in 
which the author uses these lakes as a text for a discourse on the origin of lake 
basins and the part played by lakes in the changes studied by dynamic geology. 
Some of the best examples of an exhaustive study of a lake basin will be found in 
the magnificent monograph on Lake Bonneville, by Mr. G. K. Gilbert, and that 
on Lake Lahontan by Mr. Israel Cook Russell, published by the United States 
Geological Survey ; the former is indeed a complete history of the great basin, the 
largest of the interior drainage areas of the North American continent. In the 
publications of the various surveys of the United States, as well as in the official 
reports of the Canadian Lake surveys, a vast amount of material exists for any one 
interested in the study of lakes ; in addition, there are the elaborate special Reports 
on the great lakes by the Hydrographic Department. Indeed, North America 
presents an exceptionally favourable field for limnological investigation; if carried 
out on a systematic method, the results could not but be of great scientific interest. 

Rivers are of not less geographical interest than lakes, and these have also 
recently been the subject of special investigation by physical geographers. I have 
already referred to Prof. Davis’s study of a special English river system. The 
work in the English Lake District by Jlr. Alarr, spoken of in connection with 
Dr. Mill’s investigations, was mainly on the hydrology of the region. Both in 
Germany and in Russia special attention is being given to this subject, while in 
America there is an enormous literature on the Mississippi alone, mainly, no doubt, 
from the practical standpoint, while the result of much valuable work on the St. 
Lawrence is buried in the Canadian official publications. 

But time does not admit of my going farther. I might have pointed out the 
wide and vastly interesting field presented by what the Germans call Anthropo- 
geography, dealing with the interrelations between humanity and its geographical 
environment. Geography, Mr. Mackinder has said, is the physical basis of history ; 
it is, indeed, the physical basis of all human activity, and from that standpoint 
the field for geographical research is unbounded. But I can only hint at this. 1 
have endeavoured to indicate what are some of the leading geographical problems 
of the future, first in order to show at this somewhat critical epoch how very 
much yet remains to be done, how many important lines of inquiry are open to the 
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geographical student, and that the possibilities of our science are, like those of 
other departments of research, inexhaustible. My aim has also been to indicate 
by actual examples what, in the conception of British geographers at least, is the 
field of our subject. We need not trouble greatly about any precise definition so 
long as there is such a choice of work for the energies of the geographer. I trust 
I have been, to some extent at least, successful in the double object which I have 
had in view in this opening address in a country which presents so splendid a field 
to the practical geographer. 


THE MONTHLY RECORD. 

EHSOPE. 

The Lakes of the Riesen Gehirge. — The investigations, begun in 1895, 
relating to the mountain lakes known as the “ Koppenteiche,” were continued 
in 1896 by Dr. Otto Zacharias. His researches show that the average amount of 
“Plankton” (micro-fauna) contained in them is only the tenth or twentieth part 
of that contained in the standing waters of the North German lowlands, so that in 
a biological sense they may be put down as “ desert.” This holds especially in the 
case of the Greater Koppenteich (altitude 399G feet), whilst the Lesser Ivoppenteich 
(altitude 3832 feet), with an area only one-sixth as large, is much more favourably 
placed. During three weeks in June and July the amount of “Plankton” in the 
latter proved to be from O'OOOl to O'OOOG per hundred parts of water, while in 
the former it only reached the small percentage of from 0'00035 to O'OOOl. Thus 
the smaller lake has just enough to fit it for fish-culture {Coreyomis marena), hut 
not so the larger. As regards the micro-flora of the mud on the lake-bottom 
(JJiatoniacece), a special interest attaches to the presence of Stenopterobia anceps. 
This remarkable and scarce species has hitherto been found only in North America, 
on the Puy de Dome (central plateau of France), and in Cornwall. The three 
small “ Kochelteiche” (altitude 40C8 feet), which lie in' the region of moraines, 
dating from the Glacial epoch, known as the “ Grosse Schneegrube,” are marked 
by a great abundance of diatoms. The general character of the flora is sub-alpine 
or sub-arctic. Simultaneous determinations of temperature gave (for the afternoon 
in the middle of July) the following results: — 


Surface. 


At 6 metres (19'7 It.) At 23 metres(75‘5ft.) 
depth. depth. 


(ireater Koppenteich ... 
Lesser Koppenteich . . . 


56 3- Fate 31-8" r.U,. ! { j 


In the latter the most rapid fall occurred between the surface and a depth of 5 feet, 
with a difference of 4T° Fahr., and in the former between 8'2 and 16'4 feet, with a 
difference of 5° Fahr. A remarkable fact is the comparatively high temperature at 
the bottom of the larger lake, as also the high level of the zone of most rapid fall of 
temperature in both. The last circumstance is possibly connected with the length 
of time that both lakes remain in shadow. 

The Botanical Geography of Middle Albania and Epims.— To the 
July number of Petermanns Jlitteilungen Dr. Antonio Baldacci contributes the 
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first part of a paper setting forth the results of his explorations made in this region, 
■with an eye to the geographical distribution of plants, both -wild and cultivated. 
Among the most interesting observations from a geographical point of view is the 
fact that, apparently in consequence of the shelter aflorded from cold northerly and 
north-easterly winds by the Dinaric Alps and the other maritime ranges on the 
west side of the Balkan peninsula, numbers of characteristic Mediterranean forms 
reach much farther north on the eastern than on the western shores of the Adriatic. 
A map on the scale of 1 : 1,000,000 which accompanies the paper, distinguishes the 
areas occupied by the characteristic Mediterranean vegetation (the maquis of the 
French, mavchie of the Italians), as representing which, at least in the parts explored. 
Dr. Baldacci attaches most importance to the Qiiercus coccifem, the mountain forest 
region (with conifers, Cupulifera>, etc.), the high mountain region, and swamps, and 
indicates the place of occurrence of the olive and the Citrus genus, the Quercub 
^gilops and Qucrcus Grisehuchii, the Cytisas Weldeni, the ^sculus Hippocastanum^ 
the Xerinm Oleander, Arce, Uthobium, and Oxicedri. 

The Wanderings of Prince Charles Edward in 1745. — The latest 
publication of the Scottish History Society takes the form of a chronological 
itinerary of the movements of the young Pretender from his arrival in Scotland 
on June 22, 1745, to his departure for France on September 28, 1746. Mr. W. B. 
Blaikie, whose ingeniously constructed cosmosphere has been exhibited to the 
Royal Geographical Society, has shown himself to be no less successful as a 
student of old topography than as a mathematical geographer. The difiSoulty of 
determining the exact stopping-places and the routes followed during the romantic 
wanderings through the West Highlands which preceded the escape of the 
Pretender, is clear to any one who has considered the contradictions of published 
records ; but all the difficulties in this case have been overcome. The routes have 
been placed upon a modern map, and are shown in three colours — red for the rapid 
advance to Derby, green for the retreat to Inverness, and blue for the flight after 
Cullodon. In this way the different visits to some of the places are shown with 
great distinctness. It was the author’s first intention tj have reproduced a con- 
temporary map, but, on account of the defective topography of all of these, he 
decided that they would be less serviceable than a map based on the Ordnance 
Survey. It is interesting to recall that the commencement of the Ordnance Survey 
of the United Kingdom was, like the laying out of the Highland roads, a direct 
result of the rising in 174.3. In a very interesting note on contemporary maps, 
Mr. Blaikie describes three — one showing the routes of the Pretender by Colonel 
.1. A. Grante, in a French and English edition (both in the British Museum) ; the 
second apparently a copy published anonymously in Rome, and now very rare ; it 
is not in the British Museum, the only copy known being in Lord Crawford’s 
collection. The third map could not be identified for some time. It was referred 
to by Bishop Forbes as the work of John Finlaysou, and its identification is an 
example of acute literary research. Mr. Blaikie found in Scotland a map without 
name, imprint, or date, but in its title claiming to show “even the secret Routs of 
the Pr after the battle of Culloden until his Escape to Prance.” In a petition 
of John Finlayson, when in prison after Culloden, he begs for the return of the 
plates of his maps ; and in another letter he says, “ If the contraction Pr give 
any offence, it can be altered.’’ Other pieces of internal evidence placed the identity 
of the newly discovered map with Finlayson’s beyond doubt. The ingenious 
author had, of course, endeavoured to secure the favour of both sides for his work 
by using a contraction which would stand for “ Pretender ” with the supporters of 
the Government, and for “ Prince ” with the .Jacobites. 
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ASIA. 

Reports on Burmese Frontier Districts. — During the various minor 
military expeditions which have been sent to outlying districts of Upper Burma, 
much geographical information has teen collected, and is embodied in the reports 
of the officers of the Intelligence branch, a number of which tave lately been 
received from the headquarters of that department at Simla. They deal with 
districts in the north-east, north, and west of Burma, including the northern and 
least-known parts of the Shan states, the country of the Sana Kachins, on the 
upper Irawadi, and the Chin hills. All are abundantly supplied with route-maps 
and sketches of the country passed through. Lieut. C. E. Macquoid reports on a 
tour made in 189o-9G, in the Shan states beyond the Salwin, near the Chinese 
frontier. The district is chiefly occupied by small Wa states not yet brought 
under British control, and on the Chinese frontier by savage Wa tribes, still un- 
visited by Europeans. The Wa states are reported to be very populous. A great 
quantity of opium is grown, but the country is, as yet, exceedingly poor. Ho 
bazaars are held, and there is practically no currenc}'. Reports of the existence 
of gold are, however, current. On a preliminary trip, Lieut. Macquoid visited 
the country somewhat farther north, on the east bank of the Salwin, which 
has hitherto been little known. Pan-Long, a settlement of Panthays, he 
found to be a prosperous trading centre, and, from its nearness to the future 
terminus of the Salwin railway, it is likely to become a town of much importance. 
Between Mandalay and Thibaw the construction of the line was progressing rapidly. 
A report by Lieut. M. N. Turner has to do with the Sana Kachin expedition of 
1895-96. The country of the Sana Kachins lies between the Mali-Kha, or western 
branch of the Irawadi, and the Kumon range, which forms a barrier on the side of 
the Hukong valley. It is generally covered with jungle, relieved only by the brown 
patches which mark the annual clearings of the inhabitants. Bamboos are found 
everywhere. The general surface is broken, consisting of low steep hills and narrorv 
valleys. A lofty, probably snow-capped range was just visible to the north-east. 
Lieut. E. S. Carey gives an account of a visit to the jade-mines district east of the 
Chindwin river, of which Kansi is the principal village. The Kachins of the 
district build very large houses, which are open to all comers. The Kansi-la, who 
is the headman of the whole tract, sometimes entertains 100 to 150 guests per 
night. Besides jade, which is obtained by diving from the bed of the rivers as well 
as from the mines, rubies and salt are the principal products of the country. Gold 
is also found. The climate is pleasant by day, but the nights are sometimes un- 
pleasantly cold. Two reports deal with the Chin hills, which, however, are 
described more fully in the work noticed in the last number of the Journal (p. 211). 

Surveys in Northern and Central Persia. — During the year 1895, extensive 
journeys in Northern and Central Persia were made by A. F. Stahl, formerly 
Director of Posts in that country, chiefly with a view to mineralogical and geological 
investigations. Valuable results with reference to the topography of the country 
passed through were also obtained, and these have been published as a supple- 
mentary number of Feterinauns Mitteilungen (No. 118, 1896). The letterpress, 
which gives a detailed description of the principal routes followed, is accompanied 
by three maps on the large scale of 1 ; 825,000, itself a fourfold reduction from the 
original scale of the surveys. The map issued by the Russian General Staff was 
taken by Herr Stahl as the basis for his map as regards the positions of the 
principal towns, but the intervening country is laid down entirely from his own 
work, the parts not visited by him being left blank. His routes, however, especially 
in the Northern Persian highlands, form such a complete network over the country'. 



326 


THE MONTHLY RECORD. 


that his map shows in detail the features of by far the larger part of the surface. 
A comparison of Herr Stahl’s map with that of Colonel Lovett, published in the 
E.G.S. Proceedings for 1883, and with the Society’s map of Persia published in 
1802, shows some of the alterations which have been introduced as a result of the 
German traveller's surveys. The Lar or Lahr, the upper course of the Harhaz or 
Heraspei, has been followed up almost to its source in about 51° 30' E., and the 
course of the Nur, the principal tributary of the same river, has been determined. 
Herr Stahl places Mount Devavend slightly to the west of the position assigned to 
it in the Society’s map, with the result that the Harhaz, after encircling the moun- 
tain, has rather a north-north-easterly than a northerly course. The main channel 
of the river is also shown as lying entirely to the east of the Amol-Mahmudabad 
railway, and as having no connection with the stream which enters the sea at the 
latter place. In Central Persia Herr Stahl’s routes did not cover the country so 
thickly, but they extended in various directions on either side of the direct line from 
Kum to Yezd and Kerman. Throughout this distance the country offers no 
hindrances to the construction of a good road, but the traffic would not repay the 
outlay. Between Nai'n and Anarek Herr Stahl found a marked line of depression, 
which does not appear to be shown on previous maps. The lowest point cannot be 
much more than 3000 feet above the sea. As regards the formation of the Persian 
salt-deserts, he rather attributes it to the action of atmospheric precipitation than 
to purely aerial causes. 

AFRICA. 

Captain Bbttego's Expedition. — A report by Lieuts. Tannutelli and Citerni, 
the European survivors of Captain Eidtego’s expedition, is published in the Bolletino 
of the Italian Geographical Society (1891, Ho. 8). From the Daua (Journal, vol. 
viii. p. 51G) the expedition made its way to the Amara country on the left bank of 
the Sagan, in about 5° 23' H., 38° 15' E. This river is evidently the Galana Amara 
of Dr. Donaldson Smith, which enters Lake Stefanie. After visiting Lake P.agadc, 
the AVallamo country, and the Omo, it proceeded southwards to Lake Rudolf, and 
after again exploring the Sagan, followed the unvisited western shore of that lake to 
about 3° 8' S. In November, 189G, Dr. Sacchi returned southwards towards Lugh 
with the collections, while the bulk of the expedition continued in a north-westerly 
direction along the western edge of the Ethiopian highlands. The unhealthy nature 
of the country induced Captain Botlego to make for the mountains, ascending the 
river Upeno (apparently the Baro or an affluent), and relations were entered into 
with the Galla Chief of Lega and Sajo, whose residence appears to have been close 
to Gobo, reached by J. M. Schuver in 1892. The chief, however, proved tn aclierous, 
and the encounter in which Captain Bottego lost his life took place. 'I’he survivors 
were held captive for some time, but were finall)’ sent to Adis Abeba by order of 
Menelek. Colonel Lcontieff, in a letter to the Kovoye Vremia, reproduced in the 
Italian BoUttino, states that Bottego succeeded in proving the identity of the Omo 
with the Sobat, thus verifying the view taken by Dr. Beke so far back as 1848. 
The Italian officers, however, appear to be silent on this point. Prof. Keller, who 
has himself made extensive journeys in Somaliland, writes concerning the fate of 
Dr. Sacchi, which is still involved in some obscurity. A recent telegram from 
Zanzibar seems to indicate that he w.as killed in an Abyssinian raid in the country 
of the Boran Gallas. A p.art of the scientific notes collected by the main expedition 
after his dejiarture have been saved. 

The Southern Borderlands of German East Africa.— When Baron v. 
Scheie and Captain Ramsay, in 1894, made their way from xkmelia bay on Lake 
Nyasa to Kilwa, by a new route across the southern part of the Rufiji basin, Herr 
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LieJer, the geologist of the expedition, was sent southwards to Mpamha bay, in 
order to explore a more southerly route from that point to the coast. Captain 
Ramsay’s large-scale map was published in 1894 in the Mitteilungen aus den 
Deutsclien Schutzgebieten, and the same valuable publication now gives (1897, 
part 2) a detailed account of Lieder’s journey, accompanied by a map on the scale 
of 1 ; 800,000. Herr Lieder’s account gives a large amount of information on the 
physical geography, as well as on the inhabitants, trade routes, etc., of the country 
traversed. The route from Mpamha bay, though used by small trading caravans, 
is far more dilBoult than that from Amelia bay, the ascent to the high plateau 
which separates Lake Hyasa from the headwaters of the Rovuma being steep, and 
the paths bad. The whole country around the Rovuma sources — an undulating 
plateau about 3000 feet above the sea — is inhabited by the Wangoni, known to the 
coast peoples as Magwangwara from the Lumag wangwara, a tributary to the Rovuma. 
Since they have been cut off from intercourse with the more southern Zulus, they 
have mixed with the natives of the country, and have even lost their Zulu speech, 
although their customs have been adopted by the subject tribes. In the southern 
part of their district a small settlement of coast traders was founded in 1890. The 
granite of the region of Mpamha bay soon gives place eastward to gneiss, which, 
sometimes avith a surface layer of laterite, occupies most of the Wangoni country. 
Still further east the plateau between the Rufiji and Rovuma basins is in great 
measure composed of sandstone. The route led along its southern margin, which 
is deeply cut by streams flowing to the Rovuma, and overlooks a much lower tract 
of country in that direction. The surface was generally covered with thin tree- 
savannah, with very little undergrowth. It is entirely uninhabited, though traces 
of a former population were everywhere visible. The sandstone region ends at 
the Mohessi, the only stream on this route to the coast which presents any 
difficulties to caravans. In the rainy season it attains a breadth of nearly 300 
yards and a depth of 15 feet, and is impassable. Beyond this the route led through 
a better-known country. At Masasi the Rovuma basin was left, and the way to 
Kilwa followed the northern edge of the Mwera plateau, which bounds the basin 
of the Umbekuru on the south. 

Journeys in German East Africa. — We learn from the Deutsches Eolonial- 
htatt (May 15) that G. Schillings, who accompanied Dr. Schoeller on his expedition 
to the Victoria Xyanza, has, since his return to the coast, made a new journey to 
the Masai steppe, for the purpose of reaching the Lake Kiniarok reported by 
Dr. Fischer and Dr. Baumann. Three forced marches over the waterless steppe 
brought the traveller to a series of small lakes, twelve in number, formed by the 
accumulation of rain-water in the hollows of the surface rock, some being of 
considerable depth. Only three contain water throughout the year. Lake Kiniarok 
does not exist, but the name applies to a sandy plateau, which from a distance 
may present the appearance of a lake. Numbers of steep mountains rise from the 
surface of the plain in the neighbourhood of the lakes, but the scarcity of water 
prevented their exploration. Globus (vol. Ixxii. No. 1) publishes news from Zanzi- 
bar containing some details respecting Lieut. Werther’s expedition (Journal, vol. 
viii. p. 175), wffiich reached the coast in May last. The traveller had succeeded 
in reaching the summit of Mount Gurui, the ascent of which, to within a few 
hundred feet of the top, was made in 1894 by Count von Giitzeu (Journal, vol. iv. 
p. 273). Its height is reckoned by Lieut. Werther at about 10,200 feet. The 
mountain is undoubtedly an old ruined crater, furrowed by deeply eroded ravines. 
The diameter of the crater is rather over half a mile. Its wall is broken through 
on the south-east, but is more intact elsewhere; and Lieut. Werther was able to 
climb both of its highest segments. A new lake is said to have been discovered by 
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him in the great East African trough. Two small lakes have also been lately 
discovered between Mounts Meru and Kilimanjaro by Lieut. Merker {Mitt, aus 
<len Deutschen Schiitzgehieten, 1890, Ko. 4). Lieut. Engelhardt has lately made 
journeys in the llintedand of Liudi {D. Kolonialblatt, June 1 and 15), during 
which he examined the capabilities of the Rovuma as a navigable route into the 
interior. He thinks that even at high water the stream can never serve as a 
continuous waterway, although certain sections have depth enough of water to 
float fairly large craft. The region traversed by him west of Lindi was generally 
fertile, no barren steppes being met with. The country north of the Rovuma 
and westward of Masasi is, with the exception of the Majeje mountains, a gently 
undulating wooded country, well watered by tributaries of the Rovuma. Wax, 
the produce of wild bees, has been collected in considerable quantities from this 
district during the last two years. The rubber-supply from the hilly country 
near the coast has, however, diminished greatly, owing to reckless destruction of 
the lianas. 

Expeditions in the Somali and Galla lands. — Several expeditions are now 
in the field, having for their object the completion of the exploration of the 
countries south of Abyssinia. Count von Wickenburg, an Austrian officer who 
has spent some time travelling in the East, started from Zeila in April for Harrar 
and Adis Abeba, whence he hopes to make his way by the Omo and Lake Rudolf 
to Uganda. The country west of Lake Rudolf is also the objective of Mr. 
Bennett Stanford, who lately started from Berbera for the interior, accompanied 
by his wife. A second British expedition is that of Lord Delamere, who has like- 
wise started from Berbera. Dr. Atkinson, Lord Delamere’s colleague, is, we 
understand, making his way from Brava to join the main expedition at Liigh, on 
the Juh. 

Railways in South Africa. — Tlie railway from Cape Colony to Matabeleland 
had progressed as far as the 3S2nd mile from Mafeking in the middle of July last . 
and only 98 miles remained to be laid between the point then reached and Bulawayo. 
'J'he formal opening is e.xpected to take place in November. Arrangements have 
already been made to connect Bulawayo with the terminus oftheBeira railway, and 
thus complete the circuit between the south and east coasts of South Africa. The 
construction of a narrow-gauge line in German South-West Africa has also been 
decided upon, and the personnel and necessary materials were, according to the 
Kot onialzeitu ng, despatched from Germany early in August. 

AMESICA. 

The Earliest Use of the Name America. — Although it is well known that 
the first suggestion of the use of “America" as the designation of the Xew World 
was made by Martin Waldseemiiller (or “ Hylacomylus ”) in his Cosmographico 
latrodactio published at St. Die in 1507, some uncertainty has hitherto pre- 
vailed as to the earliest definite adoption of the suggestion by other writers and 
cartog 'apl eis. This has been caused by the doubt attaching to the question of 
the date of the earliest globes, or sets of gores, which contain the name America.* 
An interesting discovery has lately been made by Prof. Elter, of Bonn, which 
seems definitely to assign the e.arliest use of the name (on any map which has 
come down to us) to the year 1510. In the copy of the 14s2 (Ulm) edition of 
Ptolemy, in the library of Bonn University, he found a manuscript map by the 

* Mr. Thacher, in his lately puhlishcd work on the discovery of America, considers 
the first map with the name America to he that accompanying the edition of the 
Polyhistor, published at Vienna in 1520. 
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hand of Henrious Glareanus, dated 1510 in the handwriting of the author, on 
which the legend “Terra America” appears on the southern portion of the Xew 
World. A pamphlet (in Latin) has lately been issued by the Bonn University 
Press, containing a dissertation by Prof. Elter on the early use of the word 
America, together with some interesting particulars with reference to Glareanus, 
showing his services to the cause of geography. Born in 1488, he entered the 
University of Cologne in 1500, and took his doctor’s degree in 1510, the same year 
in which he drew the map in question. He was made “poet laureate” by the 
Emperor Maximilian in 1512, and in 1529 became professor at Friburg. Other 
maps from his hand appear on another page of the Ptolemy above referred to, and 
also in his own copy of the Cosmographix Litroductio, now in the Munich Uni- 
versity library. The former arc remarkable as being, perhaps, the first examples 
of circumpolar charts in existence. He also published in 1827, at Basle, a treatise 
on geography, which met with such favour that a number of reprints were called 
for within a few years. The manuscript maps, of which facsimiles accompany the 
brochure, are of special interest, as helping us in some measure to reconstruct the 
lost map of Waldseemiiller, drawn to accompany the CosmograpTiice Introductio. 
Prom the statements of Glareanus himself, it is evident that they were based 
on that lost map, which, could it be found, would no doubt prove to contain the 
name America. In giving that name to the quarter of the world explored by 
Americus, Waldseemuller must have intended it to apply only to South America, 
for, while the four quarters of the globe are distinguished by colours on Glareanus’s 
map, the continental parts of North America are painted of the same colour as 
Asia, and the West Indian islands are coloured as belonging to Europe. Moreover, 
North and South America are shown as separated by a strait. 

Exploration of the Eiver Aisen, Chili.— The Chilian Expedition, composed 
of Drs. Steffen and Dusen, 0. von Fischer, and others, which started in January 
last for the exploration of the Aisen, returned in May to Santiago crowned with 
success (fj/o&ws, vol. Ixxii. p. 51; A.us oJUti Welthilen, lb97, col, 651). The Aisen 
empties itself by a broad estuary, in about 45° 20 S. lat., into the channel which 
runs behind the Chonos archipelago. Ascending from its mouth, the explorers 
soon found that it divides into two branches, the larger coming from the north- 
west, the smaller from the east. Both were explored by separate sections of the 
expedition. The larger branch was found to spring from a fine glacier, which 
apparently occupies the watershed between the Aisen and Lake Fontana. Both 
parties finally reached Lake Nahuelhuapi, and made their way across the cordillera 
to Puerto Montt. The expedition is said to have shed new light on the Chilian- 
Argentine boundary question. 

The Interoceanic Canal Projects.— Dr. H. Polakowsky, who contributed an 
account of the Nicaragua canal scheme of Menocal to Petermatms Mitteilungen in 
1890, again discusses the subject in the June number of that periodical for this 
year, chiefly with reference to the report of the commission of investigation 
appointed by President Cleveland (Report of the Nicaragua Canal Board ; House of 
Representatives, Document No. 279, Fifty-fourth Congress, first session). In his 
former paper Dr. Polakowsky had pointed out the grounds for doubting the 
advisability of the route adopted for the eastern section of the canal terminating at 
Grey town, and in his present communication he states that we now know that the 
Colorado arm of the San Juan delta (in Costa Rican territory) offers a much better 
route, not merely than that adopted by Menocal from the Ochoa dam across the 
mountains to Greytown, but also than the bed of the river-arm which retains the 
name of the San Juan. According to Squier, more than two-thirds, according to 
Pio Viquez, more than four-fifths, of the volume of the San Juan passes by the 



330 


THE MONTHLY RECORD. 


Colorado arm. Moreover, the American commission has confirmed the fact already 
known that the harbour of Greytown could be kept in a tolerably serviceable con- 
dition only at great expense, and it would be much easier to maintain a harbour at 
the mouth of the Colorado. The cost of construction of the Nicaragua canal is 
estimated by the commission at 133,470,000 dollars, as against Menocal’s estimate 
of 66,400,000, and the estimate of 69,890,000 dollars made by the Maritime Canal 
Company of Nicaragua. Dr. Polakowsky, on the other hand, believes that with 
capable and honest management the cost (exclusive of interest during the period of 
construction) would amount to between 150 and 160 million dollars, and in these 
circumstances he asks whether it would not be well for the United States Govern- 
ment, before giving their support to any scheme, to wait till the privilege of the 
Nouvelle Compagnie Universelle du Canal de Panama expires (October, 1904), and 
then try to ascertain whether it would not be better to construct a Panama canal 
without locks even at the cost of 200 to 250 million dollars. He adds that a new 
scheme laid before the President ot tlie Geographical Society of Berlin by Mr. 
Karwiese, a German-American, is at least worthy of serious examination. It is a 
modification of the scheme originally brought forward by Messrs. L. Wyse, Armand 
Eeclus, and P. Sosa. The proposal is to utilize the lower part of the Tuira (the 
stream that enters the head of the Darien estuary and through that the gulf of San 
Miguel in the east of Darien), to form a summit basin by damming the Chucunagua, 
to cross the Cordillera by a tunnel 3 miles long, and to terminate on the Atlantic 
side at the small port of Acanti (Gandi, Tolo, Estola). 

Travels in Colombia. — The July number of Fetermanns Miiteilungen 
publishes a letter from Dr. F. Regel, dated May 20, 1897, from which it appears 
that he has completed his researches on the paramos lying east and south of 
Antioquia. All his collections and effects were .already on the way to Europe, 
where he himself expected to arrive at latest by the middle of June. He mentions 
that he had visited the canal works at Panama, and observed how they were being 
slowly but steadily carried on. From 4000 to 5000, according to other accounts 
8000, workmen are said to be employed, besides 2000 officials, and good work is 
being done, especially at the Panama entrance, and also at Culebra. 

ARSTBALABIA AKS OCEANIC ISLANDS. 

Meteorological Observatory for Mount Kosciusko. — IVe learn from the 
Ilrishane Courier that the amount necessary for the establishment of a tentative 
meteorological station on Mount Kosciusko has been generously promised by the 
Hon. R. Barr-Smith, of South Australia. It is hoped that low-level observations 
lor comparison may be obtained from stations in the various Australian colonies 
and that such results will be forthcoming as will lead to the establishment of a 
permanent station on the mountain. 

Mr. Woodford’s Eeport on the Solomon Islands —In his capacity of 
Acting Deputy Commis;iouer for the British Solomon Islands, Mr. C. M. Woodford 
last year made several tours of iusjiection through the group, and the results of his 
inquiries as to the prospects and resources of the islands are embodied in a Consular 
Report lately issued. Local trade is at present carried on with the aid of small 
vessels of from two to sixty tons, which collect the produce and convey it to central 
stations to await the periodical visits of Sydney vessels. At present eighteen 
trading firms or individuals have dealings with the Solomons, ten being British. 
Copra is the chief article of export, the islands presenting unequalled advantages 
for the growth of the coco-nut palm, and the trade would admit of large extension, 
especially if the system of drying were improved. The next article in importance 
is ivory-nut. The palm which produces it grows wild throughout the group in 
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inexhaustible quantity, and there seems a steady though not large demand for the 
produce. Pearl-shell (including a small quantity of the finest “ gold-edged ” 
variety), turtle-shell, and Beche de mer complete the list as it stands at present. 
The Marau Company have lately acquired a tract of land on the north coast of 
Guadalcanar for agricultural experiments, and it is proposed to grow cacao, coffee, 
vanilla, and other products. Rubber may possibly prove a product worth exploit- 
ing, whilst sago might he manufactured from the pith of the ivory-nut palm. A 
valuable dark wood resembling ebony is found on New Georgia. Mr. Woodford 
recommends the small island of Tulagi, north of Guadalcanar, as a suitable site for 
a government residence. 


POLAR REGIONS. 

The Belgian Antarctic Expedition. — This expedition left Antwerp on 
August 16, on board the Bdgica. Its commander, Lieut, de Gerlache, is sup- 
ported by Lieuts. Lecointe and Banco, and by MM. Arctowski and Racovitza, as 
scientific members of his staff. The American scientist. Dr. Cook, will, it is said, join 
the expedition at Montevideo. It is proposed, after coaling at the Falkland islands 
or the straits of Magellan, to make for the land discovered by the Jason to the east 
of Graham’s Land, and to advance as far as possible southwards into the George IV. 
sea. On the approach of winter, i.e. in about March, 1808, the Belgica is to make 
for Melbourne, and, after refitting, to spend some months cruising in the Pacific. 
During the next summer of the southern hemisphere the expedition hopes to 
proceed towards Victoria Land, and effect a new determination of the southern 
magnetic pole. 

Light and Plant-growth in the Arctic Regions.— Prof. Wiesner, of Vienna, 
started for Advent hay, Spitsbergen, on July 18, in order to commence there a series 
of investigations into the climate of the arctic regions as affecting the growth of 
plants, with especial reference to their requirements in the matter of light. Similar 
investigations were made by him a few years ago in Egypt, India, and Java. 

GENERAL. 

Tozer’s History of Ancient Geography. — The latest volume of the 
Cambridge Geographical Series * goes far to fill a serious gap in geographical 
literature. The need for a concise and interesting history of geography in English 
has often been expressed, and now, so far as the period covered by his work is con- 
cerned, Mr. Tozer has earned the thanks of all concerned in geographical education. 
A volume dealing with the whole range of time on the lines of M. Vivien St. 
Martin’s ‘Histoire de la Geographie,’ woull have been more welcome still, but 
we hope that the Cambridge Series will be enriched by other volumes similar to 
that before us dealing with more recent periods. Mr. Tozer follows Sir E. H. 
Bunbury’s great ‘History of Ancient Geography’ somewhat closely, but his ex- 
tensive personal knowledge of the Eastern Mediterranean and Asia-Minor enables 
him to import a living interest into the work, no chapter of which can fail to interest 
and most chapters will absolutely fascinate the reader. The book will not super- 
sede Bunbury’s monumental work, hnt rather serve as an introduction to it. In 
Ids introductory chapter, Mr. Tozer shows that he takes no narrow view of the 
scope or of the importance of geography. Beginning with the earliest Greek 
legendary geography, he treats in turn of the Homeiic period, the growth of the 


* ‘ -V History of Ancient Geography.’ By H, F. Tozer, 5i..v. Cambridge : The 
University Press. 1897. 
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Greek colonies, tlie speculations of Hecatseus, tlie historj- of Herodutus, the ex- 
peditions of Alexander and of Pytheas, the Roman conquests, the works of Strabo, 
Pliny, and Ptolemy. Interspersed with these are special chapters summarizing 
the progress amongst the Greeks of mathematical and physical geography, on 
Roman frontier defences and roads, and on the estimates of mountains in antiquity. 
Ho attempt is made to refer to all recent works on classical geography, although, 
to take one or two cases, it would not have appeared out of place to mention such 
essays as Dr. Schlichter’s on the “Ptolemaic Lakes of Africa,” Mr. Hyland’s on 
the “ Geography of Ptolemy ” (whose theory as to the cause of Ptolemy’s mistake 
in the orientation of Scotland might well have been mentioned), and Mr. Myres’s on 
the “ Maps of Herodotus.” The footnotes in many cases suffer from the excessive 
conciseness of the references to authorities, some of which it might be rather 
difficult to trace. 

Geological Bibliography.— Prof. E. De Margerie has produced, under the 
auspices of the International Geological Congress, a valuable list of geological 
bibliographies,* which is of considerable geographical importance as well. The 
plan of the work is based on the late M. James Jackson’s list of special geographical 
bibliographies. Ho less than 3918 bibliographies are noted, comprising works of 
every size from a single leaf to many volumes, and dealing with every aspect of 
geology. The classification adopted shows the vast variety of the matter which 
had to be brought into shape, and suggests some of the difficulties with which the 
compiler had to grapple. The first division is into General and Regional Geology. 
The former includes five main subdivisions, viz. Histories and Bibliographies of 
Geology as a whole, arranged chronologically ; Periodical Bibliographies, grouped 
.according to subject and date ; Personal Bibliographies, i.e. lists of the works of 
individual geologists ; Subject Bibliographies, giving the titles of works on special 
departments of geology, arranged alphabetically according to subject ; and General 
Geological Bibliographies, a list of the works giving references to the literature 
of the geology of the world or of Europe as a whole. The second part. Regional 
Geology, is first divided into as many groups as there are countries, lists of the 
geological writings on which have been compiled. These are arranged alphabetically 
according to the names of the countries in French, and each is subdivided into 
eight sections, similar on the whole to the subdivisions of the general part. The 
work was originally contributed by special correspondents in each of the most 
important countries represented ; but the task of editing and bringing the whole 
into a uniform form was by no means facilitated by this division of labour. The 
result is one on which M. de Margerie may well congratulate himself, .and he has 
laid all geological students under a great debt of gratitude. 

The Directorship of the Vienna College of Meteorology.— Prof. 

Julius Hann has, at his own request, been relieved of the post of director of the 
“ Centralanstalt fur Meteorologie und Erdmagnetismus,” which he held in conjunc- 
tion with that of Professor of Terrestrial Physics at the University of Vienna and 
has been appointed Professor of Meteorology at Grata, in Styria. Born in 1839 at 

Linz, in Upper Austria, Prof. Hann has for the last twenty years ever since the 

death of Jelinek — been at the he.ad of the Vienna College of Meteorology, and lias 
by the force of his personality won for it the international recognition which it has 
attained by reason of its important services to meteorology and ciimatology. The 

* ‘ Catalogue des Bibliographies Geologiques, rediges avec le concours des membres 
de la commission bibliographiqueduCongres.’ Par Emm. de Margerie. Paris: Gauthier 
Yillars et Fils. lS9ij. 
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vacant place has been fillei by the summons to Vienna, from the University of 
Innspruck, of Prof. Joseph Pernter, who was born in 1848 at Neumarkt, in the 
Tirol. The new director is, after Prof. Hann, the best authority on meteorology in 
Austria. He has lately issued a work hearing the title ‘ Das Wetter,’ which is 
a free translation of the English work of the Hon. Ralph Abercromhy. 


OBITUARY. 


Captain Bertram Lutley Sclater, B..E. 

It is with much regret that we record the death, from fever at Zanzibar, at the early 
age of thirty-one years, of Captain B. L. Sclater, avhose name has frequently been 
before our readers during the {aast few years for his excellent pioneer work in the 
British Protectorates in East and Central Africa. The deceased officer, who joined 
our Society in 1801, was the second son of the well-known zoologist, Mr. P. L. 
Sclater, and was educated at Wellington College and at the Royal Academy, Wool- 
wich. He became lieutenant in the Royal Engineers in 1885, and captain in 1805. 
On the appointment of Mr. (now Sir Harry) Johnston as Commissioner in British 
Central Africa in 1891, Captain Sclater was placed on his staff, with a view to the 
execution of an authoritative survey of Nj'asaland. During his two years’ stay in 
the country, he not only carried out this task, but materially aided in the opening 
up of the country by the construction of road.^. He also took part in the military 
expeditions against the slave-raiding chiefs, receiving the Central African war medal 
in 1895 in recognition of his services. The general results of his work and obser- 
vations in Hyasaland were put before our Society in a paper published in the 
second volume of the Journal, In 1895 he was sent to the East Africa Protec- 
torate, entrusted with the task of constructing a road, suitable for wheeled traffic, 
from Mombasa to the Victoria Hyanza. We have from time to time given details 
respecting the progress of this important work, which was successfully completed 
towards the end of last year. Captain Sclater was lately commissioned to convey 
a steamer in sections along this road to the Victoria Xyanza, hut before advancing 
far he was attacked by fever so severely that he was compelled to return to Zanzi- 
bar, where he proved unable to shake off the insidious malady. Captain Sclater 
received the Cuthbert Peek Grant of our Society in 1891. 


Samuel E. Peal, Esq. 

The death has been announced of Mr. Samuel Peal, who, during a lengthened 
residence in Assam, did much to adel to our knowledge of the imperfectly known 
districts and wild tribes bordeiing on that province. Many of his papers have 
appeared in the Journal of the Asiatic iiociefi/ of Bengal, and other scientific 
periodicals. One of the most imjiortant, from a geographical point of view, was 
that in which lie described {J.A.S.D., vul. I. part 2, Xo. 1) a journey undertaken 
in liST9 to the Xongyang lake on the Burmese frontier, during which he studied 
the question of the best pass over the Patkoi range. Others of his papers deal 
with points connected with the ethnology of the Nagas and other hill tribes border- 
ing on Assam. Mr. Peal joined our Society in 1879, and in 1889 contributed to 
the Proceedings a short paper on “River Names in Farther India.” 

No. III.— SErxEMBER, 1897.] Z 
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CORRESPONDENCE. 

Ahle-memoire to a Comjmrison of Certain GeograiAdcal Distances. 

EKi.tcviyG that it is more important to avoid ignorance than to acquire knowledge, 
and that it is better to be never very far wrong than perhaps absolutely right or 
hopelessly incorrect, it appeared to me that the following coincidences which I 
have arranged, and which I have found of some personal assistance in the study of 
geography, may be of interest. 

One is accustomed to see maps of continents on small scales and of islands on 
large, and thus one’s ideas of distance are apt to vary according to the size of the 
country under consideration. A tailor can, from a few salient measurements, 
realize the exact dimensions involved in constructing a coat, and by remembering 
the shape of a particular country and the distances between certain known places 
or features, an approximate idea may be formed of the distance between any two 
places whose locality is known, or extent of any known region therein. By taking 
a Jij'ed unit of distance and remembering merely the places to which this unit 
corresponds, the effort of memory is considei'ably simplified. 

I happened to select as the unit, the length of the British Isles, i.e. Land’s End 
to the Hebrides (750 miles), and have been extremely surprised at the remarkable 
number of salient distances to which this unit corresponds. I have found similar 
results unattainable with any other standard of measurement. 

It appears to represent the natural extent of most of the homogeneous countries 
and of a great many geographical features, as well as the distance at which lival 
centres of government or important towns have sprung into existence. I have 
found the system useful as giving an idea of distance m the following amongst 
many instances, e.y. Xapoleon’s march to Moscow, 1500 miles, of which half was 
through a hostile country; also as en.abling the dist.ances involved in the Russian 
reinforcement of the Crimea, Turkestan campaigns, and in our own frontier questions 
in India, Burmah, Egypt, and South and West Africa, to be estimated and 
compared. 

Many more examples might be given, but it is hoped that a recollection of any 
of them that may strike the fancy may prove useful. 


Stamlard — Land’s End to Shetland Islands, distance 750 miles. 
Europe. 

Geographical Features. 


Length of Black sea (maximum). 

„ Caucasus. 

„ Caspian sea (maximum). 

Length of Mediterrane.an — 

East coast of Mediterranean to C.ape 
iMatapan. 

Cape Matapan (Greece) to Cape 
Spartivento. 

Cape Spartivento (Sardinia) to Gib- 
raltar. 

Adriatic to Bay of Biscay (Trieste to 
Bayonne). 


Gape Finisterre to Straits of Dover. 
Shetland islands to North cape (Ice- 
land). 

North to south length of Baltic (Tomea 
to Memel). 

Black sea to Baltic (ilemel). 

♦Baltic to Adriatic (Memel to Tiieste). 
♦Trieste to Cape Matapan. 

♦Cape Matapan to mouth of Danube. 
♦Mouth of Danube to Trieste. 


N.B. — These form a diamond of two equilateral Iriangles. 
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Countries. 


Length of Spain and Portugal (Cape St. 

Vincent to Cape Creux). 

Length of Switzerland and France. 

„ Italy and Sicily. 

„ Austria (east and west). 


Length of Germany (llemel to Treves). 
„ Turkey (Bosphorus to Xorth- 
West Bosnia). 

Length of British Isles (Land's End to 
Shetlands). 


London to Christiania. 

,, Madrid (approximate). 

„ Florence. 

,, Venice. 

Vienna, Vienna to Constanti- 
nople ; hence London to Constanti- 
nople, 1500 miles. 

Vienna to Stockholm. 

Home to Berlin. 

„ Brussels. 

Coiienhagen to Dublin. 


Copenhagen to St. Petersburg. 

Moscow to Stockholm. 

„ Odessa, Moscow to mouth of 
river Mezen (North sea) ; north and 
south length of Russia = 1500 miles. 

Moscow to Orenburg, Moscow to War- 
saw — east and west breadth of Russia 
in Europe = 1500 miles. 

Moscow to Warsaw, Warsaw to Rheims 
—Napoleon’s expedition, 1812. 


Distances hetiueen Capital Tovns. 


Asi-v. 


Length of Bed sea — Suez to Jeddah, 
Jeddah to Aden. 

Breadth of Arabia — Jeddah to Persian 
gulf. 

Persian gulf to Mediterranean. 

Casjiian to Mediterranean. 

Caspian to Straits of Ormuz (entrance 
to Persian gulf). 

Caspian to Kandahar. 

East to west breadth of Persia (to head 
of Persian gulf). 

Eastern frontier of Persia. 

North to south length of Afghanistan 
and Baluchistan. 

Oi'cnburg to Tashkend. 

Tashkend to Bawal I’indi. 

Eastern frontier of India — Bawal Pindi 
to Allahabad, Allahabad to Manipur. 

Length of western frontier of India. 

West coast of India — Karachi to Goa, 
Goa to Point de Galle. 


Eastern coast of India — 

Point de Galle to Masulipatam. 
Masulipatam to Calcutta. 

Surat to Himalayas, 

Bombay to Lucknow. 

Bombay to bay of Bengal (east to west). 

Calcutta to river Yang-tse-kiang. 

Calcutta to Chinese frontier (east to 
west), Chinese frontier (as above) to 
Hong Kong — Calcutta to Hong Kong 
1500 miles. 

North to south length of Burmah. 

Bay of Bengal to gulf of Tunquin 
(through Araoan). 

Cochin China to Phillipine isles (east to 
west). 

Canton to mouth of Yang-tse-kiang 
(Shanghai). 

Ningpo to Pechili. 

Pechili to Japan. 

Length of Niphon (Japan). 


Afkica. 


Gibraltar to Madeira. 

Coast of Algeria. 

Coast of ^Morocco. 

South to east and south to west length of 
Morocco. 

Mean breadth of Sahara desert (north to 
south). 

Length of Guinea (north to south). 


[ Sierra Leone to St. Jago (Ca 2 >e de Verde 
I islands). 

I Timbuctoo to Kumasi. 

! Sierra Leone tu Kumasi. 

I Kumasi to Cameroons. 
j Cameroons to mouth of river Congo. 

I North to south length of Congo State 
(mean). 

z 2 
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Coast of Angola and Benguela. 

Length of Xamaqualand, north to south. 
Cape Town to Natal (straight line). 
Length of Cape Colony (north frontier 
line). 

Length of South African Republic and 
Orange River Free State. 

North Madrgascar to Mauritius. 

North Madagascar to Zanzibar. 

South Madagascar to Delagoa bay. 
Ulundi to mouth of Zambesi. 

Mouth of Zambesi to Victoria falls. 


Victoria falls to Tanganyika. 

Victoria falls to Walfish bay. 

Victoria falls to Kimberley (Orange 
river). 

Kimberley to Walfish bay. 

Cape Town to Mafeking. 

Cairo to Dongola. 

East- west breadth of Egypt (at Wady 
Haifa). 

White Nile to Zeylah (west to east). 
Northern boundary of Somaliland. 


Americ.v. 


Mount Heola (Iceland) to Cape Farewell 
(Greenland). 

Cape Farewell to Resolution island 
(Hudson straits). 

Cape Farewell to Cape Charles (South 
Labrador). 

East to west breadth of Greenland 
(through Jacobshavn). 

Length of coast-line of Labrador. 

Jlouth of Sf. Lawrence to Quebec. 

North to south length of Hudson bay to 
Cape Wolstenholme. 

Detroit to south of Hudson bay. 

„ Jlontreal, 

,, New York. 


■ Detroit to Charleston. 

New Y’ork to Charleston. 

; South of Lake Winnipeg to Rocky 
i mountains. 

: South of Lake Winnipeg to south of 
I Hudson bay. 

South of Lake Winnipeg to Chicago. 
Bermuda to Cape Hatteras. 

Cape Hatteras to South Florida. 

Mean north to west breadth of Alaska. 
Length of California. 

„ Cuba. 

East to west breadth of Ecuador. 

„ „ Peru. 

„ Bolivia. 


Austb.vi.ia. 


IMeau breadth of Queensland (east to 
west). 

Mean breadth of New South Wales. 


Mean breadth of South Australia. 
Coast-line of New South Wales. 

F. .J. S. Ci.EEVE, 

Captain R.A. 


Prof. Copeland’s Sevised Map of Franz Josef Land. 

I notice in the August issue of the Geographical Journal an important and most 
interesting article by Prof. Copeland. In this article Mr. Copeland endeavours, as 
Payer's friend, to revise the latter’s original map of Franz Josef Land in the light 
of recent discoveries, and at the same time to retain as much as he possibly can of 
the status quo ante. That is chivalrous: still, in the absence of my friend Mr. 
Jack.soD, and pending his return to the inhabited world, I must enter a protest 
against the attempt to rehabilitate Richthofen jieak. For in spite of the fact 
that Jackson has camped in perfectly clear weather on the spot where Richthofen 
peak was stated by Payer to rise some 5000 feet above the sea, and that Jackson 
has seen nothing whatever resembling it (the highest point within some miles 
being a cape some TOO feet high). Prof. Copeland thinks that Richthofen peak 
still exists and is approximately of the same dimensions and in the same locality 
as defined by Payer. 
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Prof. Copeland writes {Geog. Jour., August, 1897, p, 186) : “From these con- 
siderations, it seems very probable that Richthofen peak is to he looked for at no 
considerable distance from the point indicated on the map, and that its height does 
not differ greatly from 4000 feet.” 

According to Prof. Copeland, Payer estimated the distance of this peak, when he 
saw and described it, to he about 60 nautical miles * distant from his point of 
observation. Now let us see what Jackson, who has twice camped in the very 
locality allotted to Cape Richthofen, says about it. I turn first to my paper in 
the Geog. Jour,, December, 1895, p. 518 — for even then it had been discovered 
that Richthofen peak was not to be found where the map placed it : “Mr. Jackson 
camped within a mile of the spot in clear weather, and he states there is not a 
mountain to be seen, or anything approaching to one, north, south, east, and west, 
in that locality.” 

Not far away, however, was a cape, about 700 feet high, and in the following 
year, in remarkably clear weather, Jackson ascended this cape and sketched and 
photographed the surrounding locality (see Geog. Jour., December, 1896, p. 552). 
As this was the nearest approach to the Richthofen peak of Payer, Jackson named 
the headland Richthofen cape. 

This is what he says in one of his 1896 letters : “ The cape upon which we got 
this view ” (a view unobstructed by fog in any direction) “ is the one in Payer’s 
map upon which his Richthofen peak stands (which dees not exist at all, as I told 
you last year).” 

Now, Prof. Copeland would have us believe that what Payer saw at the distance 
cf 60 geographical miles is fact; and that, consequently, what Jackson saw, when 
on the very syot in question, is fiction. At least so it would appear to me. Any 
< me acquainted with arctic travel, or its abounding and deeply interesting literature, 
knows that it is extremely easy to mistake cloud and fog-banks for distant land. 
And this would seem to be the solution of Prof. Copeland’s difficulty. Indeed, in 
the professor’s contribution to the Geographical Journal of this month, I find 
that he provides this very solution (see Geog. Jour., August, 1897, p. 189); 
“ The greatest error in the original map is the north-eastern part, where Payer 
shows the large Dove glacier extending far to the north, in place of the open sea 
with a solitary group of islands which Nansen found in that region. There seems 
little doubt that Payer on his northward journey mistook fog-banks on the east- 
ward horizon — possibly in combination with the ice-hummocks, which would 
naturally be found on the margin of the fiord ice — for an extension of Wilczek 
Land towards the north beyond the latitude of 81° 5'. This mistake is the more 
pardonable,” etc. 

This explanation of Payer’s apologist might reasonably, I think, be extended 
from the glacier to the peak. For if Payer could lay down a glacier of vast extent 
where no such glacier existed, and when within twenty miles of its supposed position, 
how much more easily could he establish a mountain where no mountain stands, 
when sixty miles distant from its reputed locality ? 

To the outsider, of course, the probabilities admit of no comparison. The man 
on the spot knows more about that spot than the man whose nearest approach to it 
is 60 miles away. 

Artiick Moxtefiore Brice, 


Hon. Sec. Jackson-Harmsworth Expedition. 


157, Strand, -W.C,, August 9, 1897. 

• This is Prof. Copeland’s statement. I make the distance less, both in Payer’s 
original and Prof. Copeland’s revise. 
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GEOGRAPHICAL LITERATURE OF THE MONTH, 


Additions to the Library. 

By HUGH ROBERT MILL, D.So., Librarian, R.G.S. 


The following abbreviations of nouns and the adjectives derived from them are 
employed to indicate the sonrce of articles from other publications. Geographical 
names are in each case written in full ; — 


A. = Academy, Academie, Akademie. 
Ann. = Annals, Annales, Annalen. 

B. = Bulletin, Bollettino, Boletim. 

Com. = Commerce, Commercial. 

C. Bd. = Comptes Rendus. 

Erdk. = Erdkunde. 

G. = Geograpliy, Geographie, Geografia. 
Ges. = Gesellschaft. 

I. = Institute, Institution. 

J. = Journal. 

M. = Mitteilungen. 


] Mag. = Magazine, 
j P. = Proceedings. 

R. = Royal. 

Rev. = Review, Revue, Revista. 

S. = Society, Societe, Selskab. 

Sitzh. = Sitzungsbericht. 

T. = Transactions. 

V. = Verein. 

Verb. = Verhandlungen. 
j W. = Wissenschaft, and compounds. 
I Z. = Zeitschrift. 


On account of the ambiguity of the words nclaro, quarto, etc., the size of books in 
the list below is denoted by the length and breadth of the cover in inches to the 
nearest half-inch. The size of the Journal is 10 x 01. 


EUROPE. 

Austria — Bohemia. Bonrlier. 

Bibliotheque d’Histoire contemporaine. Les Tcheques et la Bobeme Contemporaine. 
Essai d’histoirc et de politique. Par Jean Bonrlier. Paris: J. Alcan, 1807. 
Size X 5, pp. X. and 206. I'rice 2s. 6c?. 

A sketch of the history of Bohemia and of the present position of Bohemian affairs. 
Belgium and Holland. Baedeker. 

Belgium and Holland including the Grand Duchy of Luxembourg. Handbook 
for Traveller.-) by K. Baedeker. With l-I Maps and 21 Plans. Twelfth Edition. 
Leipsic: Karl Baedeker; London: Dulau & Co. 1807. Size 6J x 4J, pp. Ixii. 
and -118. Price Gk. Preienled by Messrs. Dulau & Co. 

Thi-) excellent guide is too well known to require more than the recognition of a 
new edition. 

France. &7en?{/i5!(e (1) 7 (1897) : G-18-654. Mortillet. 

Les Ecritures de France. Par M. G. de Mortillet. With Illustrations. 

On prehistoric and historic inscriptions in France. 

Germany. Mtteorohg. Z. 14 (1897) : 161-170. Schwalbe. 

I'eber die Haufigkeit der Frost-, Eis- und Sommertage in Xord-Deutschland. Yon 
Dr. G. Schwalbe. 

Germany — Aschaffenburg. Notizblatt Ter. Erdh. Darmstadt 10-16. Klemm. 

Ueber ein typisches Lussprofil bei Aschaffenburg. Yon G. Klemm. With Plate. 

On a typical section of the loess. 

Germany — Hesse. 

Mittheilungen der Grossherzoglich Hessischen Centralstelle fiir die Landesstatistik. 

26 Band. — Xotizblatt des Yereins fiir Erdkunde . . . zu Darmstadt. lY. Folce, 

17 Heft, pp. viii. and 368. Diagram. Darmstadt, 1896. Size 9x6. 

Greece. Hartl. 

Meteorologische und Magnetisehe Beobachtungen in Griechcnland. Ausgefiihrt 
von Heinrich Hartl. 2. Bericht. Separat-Abdruck ana den ‘ Mittheilungen des 

K. u. K. militar-geographischeu Institutes,' xvi. Band. Wien, 1897. Size9J x 6J, 
pp 32. Map. Presented by the Author. 

Greece— Thessaly. G.Z. 3 (1897): 305-315. Philippson. 

Thessalien. Yon Dr. Alfred Philippson. 

Touches upon all aspects of the geography of Thessaly. 

Italy. G.Z 3 (1897): 326-333. Fischer. 

Die wichtigsten Grundlagen einer wissenschaftlichen Landeskunde von Italien. 
Yon Tlieobahl Fischer. 

On the existing maps of Italy as a basis for geographical description. 
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Karinelli. 

Area dell’ Italia naturals. Comunicazione del Dott. Olinto Marinelli. — Atti del 
IP Congresso Geografico Italiauo, Roma 1895. Koma, 1896. Pp. 153-158. 

ASIA. 

Asia Minor. Quarterly Rev. 186 (1897) : 64-87. 

Asia Minor rediscovered. 

A general account of recent archseological research in Asia Minor. 

Central Asia, Gioias 71 (1897) ; 365-366. Palleske. 

Sven Hedin’s Eiickkehr von seiner Forschungsreise durch Mittelasien. A'on E. 
Palleske. 

China. B.S.G. Commere. Havre li (1S97) : 1-48. Lievre. 

Sur les Cotes de Chine. Par M. D. Lievre. With Illustrations. 

Notes on Hongkong, Amoy, Fuehau, Ningpo, the Saddle Islands, Shanghai, Kiao- 
ohau, IVei-hai-Mei, and Chefu. 

China —Manchuria. Pozdneyeff. 

Opisanie Manchurii. (D. Pozdneyeff.) 2 vols. St. Petersburg, 1897. Size 11 x 7J, 
pp. (vol, i.) vi. and 620; (vol. ii.) vi. and [288]. Map. Presented by M. Yenul.off. 
Historical. Bittner and Tomaschek. 

Hie topographisohen Capitel des Indischen Seespiegels Mohit iibersetzt von Dr. 
Maximilian Bittner, mit einer Einleitiing sowie mit 30 tafeln versehen von Dr. 
IVilbclm Tomaschek. Festschrift zur Erinnerung an die Eroifuung des Seeweges 
nach Ostindieu durch Vasco Da Gama (1497), herausgegeben von der K. K. Geo- 
graphisohen Gesollschaft in Wien. Wien, 1897. Size 17 X 11, pp. vi. and 92. 

A translation of the ‘ Mohit or Mirror of the Indian Sea,’ written by the Turkish 
Admiral, Sidi Ali, in 1554, with reconstructions of the Turkish maps of that period. 
India — Assam. /. As jaftc S’. EenyaZ 65 (Pt. 3) (1897): 9-17. Peal. 

Eastern Nagas of the Tirap and Namtsik. By S. E. Peal. With Plate. 

Refers to the rapid change in costume and customs going on amongst the aboriginal 
tribes. 

India — Baluchistan. P.I. Civil Engineers 12S (1897) : 232-256. Ramsay. 

Tlie Mushkaf-Bolan Railway, B.iluchistan, India. By James Ramsay. 

India — Burma. Mem. S.G. Ital tana B (1897): 241-285. Bertacchi. 

La Birmania e il viaggio di Leonardo Fea, nota del cousigliere Prof. Cosimo 
Bertacchi. 

India— Travancore. P.I. Civil Engineers 128 (]897): 140-205. Pennycuick and Allen. 
The Diversion of the Periyar. By Colonel J. Pennycuick. (7 Cuts.) 

The Periyar Tunnel. By P. E. Allen. (6 Cats.) 

Discussion on the Diversion of the Periyar, and on the Periyar Tunnel. (1 Cut.) 

C irrespondence on ditto. (1 Cut.) 

Full particulars of the great engineering feat referred to in the Journal, vol. vi 
IbO.'), p. 566, with numerous diagrams. 

Malay Archipelago. Ann. Hydrographie 25 (1897) : 208-214. 

Makassar-Strasse. Balabalagan- oder Kleine Paternoster-Inseln. Nach einein 
Bericlite des hollaudischen Yermessungsfahrzeuges ‘‘ Banda.” With Chart. 

Ma’ay Archipelago — Cagayan Sulu. Skertchly. 

J. Asiatic S. Bengal 65 (Pt. 3) (1897): 47-57. 

Cagayan Sulu, its Customs, Legends, and Superstitious. By Ethelbert Forbes 
Skertchly. 

A note will be given on this article. • 

AFRICA. 

British Central Africa. Johnston. 

British Central Africa. An attempt to give some account of a portion of the 
Territories under British Influence North of the Zambezi. By Sir Harry H. 
Johnston, k.c.b. With six Maps and 220 Illustrations. London: Methuen & Co., 
1897. Size lOJ x 71, pp. xx. and 544. Price 30s. Presented by the Publishers. 

This valuable work will be specially noticed. 
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British East Africa — Zanzibar. Oesterr. Monats. Orient 2Z (1S97) : 37-41. 

Die Abschaffung der Sclaverei auf Zanzibar. 

British South Africa. Baden-Powell. 

The Matafcele Campaign, 189G. Being aXarrative of the Campaign in suppressing 
the Native Rising in Matabeleland and Mashonaland. By Colonel E. S S. Baden- 
Powell. London: Methuen & Co., 1897. Size 9x6, pp. xvi. and 500. Sketcli- 
inap and Illustrations. Price 15s. Presented hy the Publishers. 

In his dedication Colonel Baden-Powell explains that this book is merely an 
illustrated diary of a sketchy and incomplete character, kept mainly in order to share 
his impressions with his friends at home. The result is that the descriptions and 
sketches are extremely vivid and interesting, and many glimpses of the character of 
the country show how valuable a detailed geographical survey will be when the 
conditions of the country make such work practicable. 

Cape Colony — Basutoland. B.S. Keuchateloise G. 9 (1S9~) : 107-151. Jacottet. 

Moeurs, coutumes et superstitions des Ba-Souto. Par E. J acottet. 

Congo State. Mou vement G. H (_1S91): 133-141, 157-162,109-17.7,205-208. Brasseur. 
L’Urua, pays des Balubas. Historique de la dc'couverte. Description du pays. 
Reconnaissance du Lualaba (Kamolondo) et du Lnapula (Luvna) par le lieutenant 
Cle'ment Brasseur. With Maps, Portraits, and Illustrations. 

East Africa— Obok. J.B. United Sercice I. 41 (1897): 623-630. Fedoroff. 

Obok and the Country bordering on the Gulf of Tajura. Translated from the 
Russian of V. Fedoroft' by Lieut -Colonel W. E. Gowan (retired). With Map. 

East Africa — SomaUland. Elliot. 

Field Columbian Museum. Publication 17. Ornithological Series, vol. i. No. 2. 
Catalogue of a Colloctiou of Birds obtained by the Expedition into Somaliland. 
By D. G. Elliot. Chicago, 1897. Size lu x 6|, pp. 27-68. 

East Africa — SomaUland. Mem. B.G. Italiuna 6 (ISO!) : 290-311. Millosevich. 

Discussione delle osservazioni astrnnomiche, fatte fra Lugh e Sancur'ar dal tenente 
L. Vannutelli addetto allc seconda spedizione Bbttego. nota del consigliere prof. 
Elia Millosevich. 

Observations for latitude and longitude on Bbtlego’s expedition, with lists of 
positions determined. 

Egypt. Rer. G. Jnt. 22 (1897) ; 31-3.7, 57-Gli. Buysters. 

Impressions d’Egypte. Par Edmond Duysters. With Illustrations. 

Egypt. _ Mayou. 

Les Temples de la Gcographie dans TEgypte Antique. Par L. Mayou. [From 
V Initiation, 3.7” volume, 10"‘” Annce, No. 7 (Avril, 1897).] Paris. Size 8 X oj, 
pp. 32-41. Presented by the Author. 

Egypt and Abyssinia. Mii-. G. Itciliana i (1997) : do-Id. Eeinisch. 

Uno squardo suU’ Egitto e TAbissinia. Dal Prof. Leo Eeinisch. 

Translation of an inaugural address at the University of Vienna. (Cf. Journal 
vol. ix. p. 314.) ’ 

Egypt — ^Dongola. .7 R. United Service I. 41 (1897) ; 669-689. Atteridge. 

The Dongola Expedition of 1896. By Captain A. Hilliard Atteridge, With 
Maps. ° 

Eritrea, Franchetti. 

L’avvenire della Colonia Eritrea. Conferenza doll’ on. Lcopoldo Franchetti — 
Atti del 11’ Congresso Geografico Italiano, Itoiua 189.7 Roma. 1896 Pp ‘> 3_44 


NORTH AMERICA. 

Bermuda Islands. 

Changes of Level in Bermuda Islands. By Ralph S. Tarr. 

Geologist, vol. xix., May, 1897.] Size 9i x 64, pp. [12]. ’ 

Canada — Forest Trees. Scottish G. 31, ig. 13 (1897) : 281-296. Bell 

The Geographical Distribution of Forest Trees in Canada. Bv Dr. Robert Bell 
M ith Illustrations. 


Tarr. 

[Fiom the American 
Plaice. 
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Canada — Saskatchewan. B.S. Neuchateloise G. 9 (1897) : 89-106. Petitot. 

Bu lac de T IsIe-a-la-Crosse au Fort Carlton (Basse-Saskatchewan). Par Emil 
Petitot. 

UexicD — Yucatan. Millspaugh. 

Field Columbian Museum. Publication 15. Botanical Series. Vol. i., No. S. 
Contribution II. to the Coastal and Plain Flora of Yucatan. By Charles Frederick 
Millspaugh, m.d. Chicago ; December, 1896. Size 10 x 64, pp. 277-310. Map 
and Plates. Presented by the Museum. 

United States — California. Muir. 

The Mountains of California. By John Muir. London : T. Fisher Unwin, 1891. 
Size 8 X SJ, pp. xiv, and 382. Maps and Illustrations. Price 7s. 6d. Presented 
by the Publisher. 

CENTRAL AND SOUTH AMERICA. 

Amazon. B.S.G. Commere. Bordeaux 20 (1S07): 220-226. Carbajal. 

Navigabilite de I’Amazone. Par Meliton Carbajal. (Traduit par Carlos B. 
Cisneros.) 

Argentine Coast. Ann. Hydrographic 25 (1807): 1S2-160. Enipping. 

Das Wetter zwischen dem La Plata und Kap Horn im Juli, 1890. Von E. 
Knipping. With Charts. 

Bolivia. Baldivieso. 

Informe que presenta al Seuor Ministro de Colonizacidn el Intendento de la 
Delegaoidn Naoional en el Noroeste teniente coronel Pastor Baldivieso, Bolivia, 
Biberalta. La Paz, 1896. Size 11x7, pp. 80. 

BrazH. P^temanns ill. ,43 (1897); 59-68, 107-112. Goeldi. 

Eine Naturforscherfahrt nach dem Litoral des siidlichen Guyana zwischen Oyapook 
und Amazonenstrom (Oktober und November, 1895). Von Dr. Emil A. Goeldi. 
Brazil — Oeology. Grossi. 

Sui progress! degli studi intorno alia Geologia e Mineralogia del Brasile. 
Comunicazione del Prof. Vincenzo Grossi. — Alti del IP Congresso Geografico 
Italiano, Roma, 1895. Roma, 1896. Pp. 228-236. 

Brazil — Xingn. B.S. Neuchateloise G. 9 (1897) : 152-158. Philippin. 

Le Xingu paraense. Explorations d’Henri Coudreau. Traduction ine'dite du 
portugais. Par C.-A. Philiijpin. 


AUSTRALASIA. 

Australasia. Coghlan. 

A Statistical Account of the Seven Colonies of Australasia, 1895-0, by T. A. 
Coghlan. Sixth Issue. Sydney: C. Potter, 1896. Size 9x6, pp. xvi. and 502. 
Map. Presented by the Agent-General for New South Wales. 

Australia — Marine Commercial Products. Saville-Eent. 

Scottish G. Mag. 13 (1897) : 296-308. 

The Market Fishes and Marine Commercial Products of Australia. By W. 
Saville-Kent. 

Australia — Year-Book. Greville. 

The Year-Book of Australia for 1897. Edited by the Hon. Edward Greville. 
London : Paul & Co. Size 9x6, pp. 721. Maps. Presented by the Agent-General 
for New South Wales. 

British Solomon Islands. Woodford. 

Colonial Reports. — Miscellaneous. No. 8. Western Pacific. Report on the 
British Solomon Islands. By Mr. C. M. Woodford. London : Eyre and Spottis- 
woode, 1897. Size 10 X 64 , pp. 34. Map. Price IJd. 

Noticed in the Monthly Record, ante, p. 330. 

Dutch New Guinea. Horst. 

Tijds. K. Ned. Aardrijhs. Genoots. Amsterdam (2) 14 (1897): 124-131. 

Nieuws van de Jakati-rivier. Door Dr. D. W. Horst. With Sketch-Map. 

TOLAR REGIONS. 

Antarctic. ArotowskL 

Observations sur I’intc'rctque presente I’exploration geologique des terres australes. 
Par H. Arctowski. (Extrait du Bulletin de la Socie'te' Geologique de France, 3 ' 
serie, t. xxiii., pp. 589-592, anne'e 1895.) Size 10 x 6J. Presented by the Author. 
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Antarctic. Wegener. 

Der Siiclpol. Die Siidpolarforschnng und die deutsche Siidpolar-Expedition. Yon 
Dr. Georg Wegener. Berlin: H. Paetel, 1897. Size 8J x 6, pp. 66. Maps. 
Price 1*. 6(Z. Presented hy the Puhlishers. 

Dr. Wegener gives an historical sketch of antarctic exploration, with an outline of 
the plan of the proposed German expedition. There is an excellent map of the south 
polar region showing the routes of expeditions. 

Antarctic Drift Ice. Ann. Bydroqraphie 25 (1897) : 190-199. Dinklage. 

Treibeis im Siiden vom Kap der Guten Hofifnung und im Indischen Ocean. Yon 
L. E. Dinklage. 

Greenland. Tarr. 

Yalley Glaciers of the Upper Nugsuak Peninsula, Greenland. By Ralph S. Tarr. 
[From the American Geologist, vol. xix., April, 1897.] Size 9| X 6J, pp. [8]. Plate. 

Greenland — Cornell Glacier. B. Geolog. S. America 8 (1897) : 2.51-268. Tarr. 

Former extension of Cornell Glacier near the Southern end of Melville Bay. By 
Ralph S. Tarr. With Map> and Plates. 

Norwegian Arctic Expedition. Nansen. 

Some Results of the Norwegian Arctic Expedition, 18.93-96. By Fridtjof Nansen, 
D.so. : and the North Polar Problem. From the Geographical Journal hr May, 
1897, Size 10 x 6J, pp, 56. Maps and Illustrations. 

Polar Ice. Ann. Hydrographic 25 (18d7) : 215-218. 

Ueber die Eesultate der magnetischen und hydrographisohen Bcobaohtungen im 
Eismeerc in den Jahren 1893 bis 1895. 


PHYSICAL AND BIOLOGICAL GEOGBAPHY. 

Geomorphology. Mem. S.G. Italiana 6 (1897) ; 342-377. Porena, 

Delta Morfologiii della superficie terrestre e del tipi di rilievo con la loro nomen- 
clatura in italiano, memoria del socio Prof. T. Porena. 

A careful review of the views on geomorphology held by the leading exponents of 
that branch of physical geography. 

limnology. Maiinelli. 

Sull’ opportunity di stabilire una classificaziono generale e uua relativa nomen- 
clatura dei laghi ba'ata prevalentemente su criteri geografici. Eelazione del 
dottore Olinto Marinelli. — .Atti del II" Congresso Gcogratico Italiano, Koma, 1895. 
Roma, 1896. Pp. 213-220. 

Limnology. S.S. Keuchateloise G. 9 (18i)~) : 1G5-181. Pitard. 

Sur la repartition des organismes infcricurs a la surface de quelques lacs suisses. 
Par Eugene Pitard. 

Limnology — Seiches. C. Rd. 124 (1897) : 1074-1076. Pore!. 

Seiches des lacs et ouragan-cyclone. Note de M. F. A. Ford. 

A special note will appear on this paper. 

Mountain- winds. MarineUi, 

Breve contributo alio studio delle hrezze di monte. Comunicazione del dott 
Olinto Mariuelli —Atti del II" Congresso Geografico Italiano, Roma, 1895 Roma 
1896, Pp. 200-204. 

Oceanography. Cassanello. 

Dei lavori idrografici e talassografici compiuti sotto gli auspici del E. Uffioio Idro- 
grafico It.aliano, Conferenzo del Comandante Gaetano Cassanello.— Atti II" Con- 
gresso Geogr.ifico Italiano, Roma, 1895. Koma, 1896. Pp. 67-110. 

Oceanography — Atlantic. B.S.G. Commerc. Bordeaux 20 (1897) : 212-215. Hantrenx 
De Terre-Neuve ii la cute des Landes. Trajet d’une bouteille flottante. Par A. 
Hautreux, 

Account of a bottle voyage; the bottle was thrown over in 45° N. 51° W. on Septem- 
ber 27, 1895. and picked up on the French coast in 45° 16' N. The distance of 2100 
sea miles was traversed in 507 days. 'The peculiar circumstance is that its ultimate 
direction was due east, esc.apiug the Gulf Stream drift. 
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BIOGRAPHY. 

Bielz. Deutsche Rundschau G. 19 (1897) : 326-328. 

Dr. Edward Albert Bielz. With Portrait. 

Dr. Bielz has done much for the furtherance of geographical education in Transyl- 
vania, and has also studied and described the physical, and especially the biological, 
geography of the province. 

Biographical Dictionary. Lee. 

Dictionary of National Biography. Edited by Sidney Lee. Vol. xlix. Robinson 
— Russell : vol. 1. Russen — Scobell. London : Smith, Elder & Co., 1897. Size 
10 X 7, pp. (vol. slix.) vi. and 496; (vol. 1.) vi. and 456. Price of each volume, 15s. 
Vol. xlix. includes notices of the following names of geographical interest : John 
Septimus Roe, by B. B. IVoodward ; Sir Thomas Roe, by Stanley Lane-Poole ; Hugh 
Hastings Romilly, by C. Alexander Harris ; Alexander Ross, by G. Le Grys Norgate ; 
Sir Jamis Clark Ross, by Prof. J. K. Laughton; and Sir John Roes, by the same. 
Vol. 1. ; Sir Edward Sabine, by Colonel R. H. Vetch, c.b. ; James Augustus St. John, 
by J. R. Macdonald ; Sir Oliver Beauchamp Coventry St. John, by Colonel R. H. Vetch ; 
Thomas Salmon, by Thompson Cooper; Henry Salt, by Warwicu Wroth; Christopher 
Saxton, by Lionel Gust ; and Sir Robert Hermann Schomburgk, by G. C. Boase. 

Cope. American Naturalist 31 (1897) : 410-419. Frazer and Kingsley. 

In Memoriam E. D. Cope. By Persifor Frazer. Obituary Notice of E. D. Cope. 
By J. S. Kingsley. With Portraits. 

Downing. Nautical Mag. 66 (1897) : 375-376. 

The Elitor’s Album ; Dr. Arthur M. W. Downing, m.a., f.rs., Superintendent of 
the “Nautical Almanac” Office. With Portrait. 

Dn Pasqnier. G.Z. 3 (1897) : 343-344. Penck. 

Le'on Du Pasquier. Von Prof. Dr. Albrecht Penck. 

Gould. Deutsche Rundschau G. 19 (1897) ; 375-376. 

Benjamin Apthorp Gould. With Portrait. 

Negri Marinelli 

Accademia Reale delle Soienze di Torino (Anno 1896-97). Cristoforo Negri, 
Commemorazione letta il 28 febbraio 1897 davanti la R. Accademia delle Seienze 
di Torino dal Socio Corrispondente Giovanni Marinelli. Torino : Carlo Clausen, 
1897. Size 12 J x 9, pp. 26. Portrait. 

Sverdrup. Deutsche Rundschau G. 19 (1897) : 373-374. 

Capitan Otto N. Sverdrup. With Portrait. 

Tisserand. Deutsche Rundschau G. 19 (1897) : 328-330. 

Felix Tisserand. With Portrait. 

The ilirector of the Paris Observatory. Bom 1845, died 1896. 

GENERAL. 

Ballooning. ilftteorolojr. Z. 14 (1897) ; 121-143. Hergesell. 

Die Ergebnisse der ersten internationalen Ballonfahrt in der Nacht vom 13 zum 
14 November 1896. Von H. Hergesell. 

Die zweite Internationale Ballonfahrt am IS Febmar 1897. Vorlauflger Berieht 
von H. Hergesell. 

Ballooning. C.Rd. 124 (1897); 1180-1182. Hermite and Besancon. 

Sur les trois ascensions frauqaises de la troisieme experience internationale. Note 
de MM. Hermite et Besauqon. 

Ballooning. Rev. Scientifique 7 (ISO!) : 515-552. Pesce. 

La navigation aerhydrique et les perfectionnements h introduire dans la construc- 
tion des aerostats. Par M. G.-L. Peace. 

The author draws a just parallel between the problems of aerial and of submarine 
navigation, both being carried out by floating in a medium which entirely surrounds 
the vessel. 

Bibliography. 

Index to the Periodicals of 1895 (Pp. viii. and 232); Ditto of 1896 (Pp. viii. and 
226). London : Review of Reviews' Office, 1896-1897. Size 10 x 8. 
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Bibliography. 

Geographical Index (Extra-European) to Books, Periodicals, etc., IShfl. Map 
Boom, Intelligence Division, War Office, December 31, 189(1. Size 11 x 74, pp. 

XX. and 9S. Presented by the Intelligence Division, War 0_§ice. 

Bibliography. Natural Science 10 (1897) : 395— 10.1. Ar^towski. 

The Genealogy of the Sciences as the Basis of their Bibliography. By Henryk 
Ar<;tow3ki. 

A clever exposition of the diffienlties in the way of a classified bibliography of 
scientific literature, and a suggestion as to a possible solution, the practicability of 
which is not, however, demonstrated. 

Bibliography. 

General Index to the First Fifty Volumes of the Quarterly Journal of the Geo- 
logical Society. Compiled and edited by the Assistant-Secretary. Part ii. La — Z. 
Ijondon ; Longmans & Co., 1897. Size 9X6. Presented by the Geological Society. 

Bibliography — Oriental. Miiller — Scheiman. 

Orientalisohe Bibliographie begriindet von August Miiller . . . bearbeitet und 
herausgegeben von Dr. Lucian Scherman. X. Jahrgang. Erstes Halbjahrsheft. 
Berlin : Eenther & Keichard, 1897. Size 9J x 6, pp. 146. 

British Colonies. Forbug/ilfy Ber. 61 (1897) : 802-870. Salmon. 

The Colonial Empire of 1837. By E. Salmon. 

A gloomy view of the condition of British colonics sixty years ago. 

British Empire. Scottish G. Mag. 13 (1897): 308-315. Kirkpatrick and Prothero. 
The Unity of the Empire. (Abstract of Lectures delivered before the Society by 
Prof. J. Kirkpatrick. M a., ll.d., and Prof. G. W. Prothero, m.a., D. Lift., in 
.lanuary and March, 1897.) 

Challenger Expedition. - ■ ■ 

Challenger Expedition Reports. Portraits of the Contributors, reproiluced from the 
photographs presented by them to John Murray, Naturalist on the Challenger Expe- 
dition and Editor of tlie “Cliallenger” Reports; with Facsimiles of the designs for 
the cover and dedication of the Album containing them, by Walter Crane. London : 
Dulau A Co , 1897. Size 12J X lOJ. 19 Plates of Portraits. 

Tills interesting volume is a reduced facsimile of a presentation-album given to Dr. 
JIurray, of the Challenger, by tlie c.Dntributors to the * Reports ’ of that expedition, and 
it contains the portraits of them all. Being uniform in size with the official ‘ Reports,’ 
It forms a concluding volume which no library possessing that work would willingly he 
M ithoiit. 

Classification of Science. Arptowski. 

La Ge'ne’alogie des Scienci-s. ()uelqiies reniarques sur la Bibliographic des 
Me'moires soientifiques et le Principe de la Classification naturelie des Sciences. 
Par Henryk Anjtowski. [Extrait du Bulletin de I’Institut international de Biblio- 
graphie (2'"' Anne'e, 1897, fascicule 3). ] Bruxelles; F. Larder, 1897. Size 10 x 
bj, pp. 20. Presented by the Author. 

An appeal for the consideration of the historical development of a science in con- 
structing a scheme of classification. 

Cemmeroial Geography. Flux. 

Mem. and P. Manchester Lit. Philos. S. 41 (1897) : No. 1], pp. 1-18. 

The Costs of Sea Transport in proportion to Values of Cargoes. Bv A. W Flux 
M.A. With Plates. 

We regret to notice that the Manchester Literary and Philosophical Society has 
adopted tlio method of separately paging tlie memoirs published by them, thus chauoiug 
a volume of easy reference into a bundle of pamphlets. 

Commercial Geography. Hegemann. 

Mittlere Entfernungen auf Dampferwegen in Seemeilen. Im Auftrage der Direk- 
tion der Seewarte bereebnetvon Kapt. F. Hegemann. Beiheft 1. zu den ‘‘Annalen 
(ler Hydrographie und Maritimen Meteorologie,” Heft IV. (April), 1897. Berlin; 

E. Siegfiied Slittler u. Sobn. Size 11 x 7J, pp. 22. 

Alphabetical table of distances between important seaports in nautical miles. 
Commercial Geography. G.Z. 3 (1897): 28-35, 92-104, LlS-lbO. Oppel. 

Uebersicliten der Wirtschaftsgeograpliie. Von A. Oppel. 

A careful summary of the economic geography of all the continents, with reference 
to the piroducing regions and the markets of the world. 
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Commercial Geography — Gold. Ann. G. 6 (ISdT) : 193-211. FoTille. 

La ge'ographie del’or. Par M. A. de Foville. With Map. 

The map of the world illustrating this article has printed over each great gold-pro- 
ducing region a yellow rectangle proportional in size to the actual annual production 
of the precious metal. The gold-prodiiciner countries stand in the ratios — United 
States, 241 -5 ; Soutli Africa, 240 ; Australia, 231 ; Russia, 150 ; the figures representing 
millions of francs. 

Constellation-figures. J.B. AsiaJrc S. (1897): 205-226. Brown. 

On the Origin of the Ancient Northern Constellation-figures. By Robert Brown, 
jun. 

Cosmographic Speculation. Sobertson. 

Is the Earth a Planet ? A Study in Physical and Mathematical Geography. By 
C. Robertson, m.d. Edinburgh : St. Giles’ Printing Co., 1897. Size 9J x 6, pp. 
viii. and 82. Price 2s. Presented by the Publishers. 

Dr. Robertson states in his preface that his earlier statements that the sun is no 
larger than it appears to be. and that the Earth is not a planet, have not been con- 
tradicted. If a person untrained in anatomy were to assert that the blood does not 
circulate in the human body, and that the arteries are filled with air, it is improbable 
that any medical or biological journal would take the trouble to attempt to convince 
him. The eases seem to us to bo strictly analogous. 

Bducational. Harinelli. 

Se e come I’Universita italiana possa provvedere al fine di preparare insegnanti di 
Geografla per le souole secondarie. Relazione del Prof. Giovanni Marinelli. — Atli 
del II " Congresso Geograflco Italiano, Roma 1895. Roma, 1896. Pp. 377-887. 

Educational. Bicchieri. 

Prof. Giuseppe Bicchieri. Gli studi geografici nello sviluppo della civitta e nell’ 
educazione modorna. Prolusions Ictta il 25 marzo 1897, alia E. Universila di 
Palermo, Firenze, 1897. Size 9J x 6J, pp. 22. Presented by the Author. 

Prof. Ricohiori’s inaugural address in the Chair of Geography at the University 
of Palermo. He touches on the educational position of geography in the different 
countries of Europe. 

Educational. Siragusa. 

Dei liiniti e dello scope dell’ insegnamento della Geografia nelle Eacolta di lettere 
e filosofia. Relazione del Prof. Giovanni Battista Siragusa. — Atti del IP’ Congresso 
Goografico Italiano, Roma, 1895. Roma, 1896. Pp. 388-396. 

Educational. J. Manchester G.S. 12, 1896 (1897) : 183-187. Seed. 

Practical Geography in Manchester. By J. Howard Reed. 

A paper read by Mr. Reed at the meeting of the British Association in Liverpool in 
1896. 

Educational. Spencer. 

Chapters on the Aims and Practice of Teaching. Edited by Frederic Spencer, 3i. a., 
Ac. Cambridge: the University Press, 1897. Size 8 x 5J, pp. viii. and 284. 
Price fi-s. Presented by the Cambridge University Press. 

This handbook, especially the chapter on the teaching of geography, by Mr. Yule 
Oldham, has already been referred to {ante, p. 220). 

Educational. J. School G. 1 (1897) : 81-85. Davis. 

The Use of Geographical Periodicals. By Vi. M. Davis. 

Prof. Davis gives a capital illustration of the way in uhich teachers may gain the 
fullest educational profit from geographical papers. He takes as an example Mr. 
Clifford’s paper on the JIalay States in the January number of the Geographical 
■iournril, and shows not only how to extract the essential and characteristic facts, but 
how best to keep a lecord of such facts available for ready reference. 

Educational — Methods. Pasanisi. 

11 Metodo Ciolico nell’ insegnamento secondario della Geografia. Relazione del 
Prof. Francesco Maria Pasanisi. — Atti del It’ Congresso Geograflco Italiano, Roma, 
1895. Roma, 1896. Pp. 411-419. 

Educational — Methods. Pev. G. JfaUana 4 (1897) : 204-212. Bigoni. 

La geografia m lb- .scuolo classiche, del Piof. Guido Bigoni. 

On the teachiuL' id' ueograpliy in classical schools, with many references to Italian 
literature on tlic subject. 
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Educational — Plant-distribution. J. School G. 1 (1897) : 97-102. MacMillan. 

Geographical Distribution of Plants. By Conway MacMillan. 

Frontier Delimitation. P S. Artillery J.2i {1807): 207 -‘2'60. Trotter. 

The Science of Frontier Delimitation. By Lieut.-Colonel J. K. Trotter, e.-\. 

A note on this paper will be given. 

Geography. Wisotzki. 

Zeitsrtbmungen in der Geographie. Von Dr. Emil Wisotzki. Leipzig : Dimcker 
& Humblot, 1897. Size 10 x 7, pp. x. and 468. Price 10s. 

A series of monographs showing extensive reading and dealing from the historical 
point of view with special questions in geography. The titles of the separate essays 
are — On Springs, The Aim of Geography, The Mutual Relations of Mountain Systems, 
On Pure Geography, An Appreciation of Ritter, Ritter on Vertical Relief, The Term 
Continent, The Eastern Boundary of Europe, The Divisions of Asia. 


NEW MAPS. 

By J. COLES, Map Curator, R.G.S. 

EUROPE. 

Balkin Peninsula. Balds cci. 

Botanisohe Original-Karte von Mittelalbanieu u. Epirus. Bearbeitet von Dr. A. 
Baldacci. fcicale 1: 1,000,000 or 13 7 stat. miles to an inch. Peter, nann^ G'uijni- 
phische Mitieilumen, Jahrgang 1897, Tafel 12. Justus Perthes, Gotha, 1897. Pre- 
sented by the Pullhher. 

Caucasus. Schuchardt. 

Das Kharthwelisohu Sprachgebiet im SiidwesUcheu Kaukasus von Prof. Dr. Hugo 
Schuchardt. Scale 1 : 1,300.000 or21'2 stat. miles to an inch. Petermaiins Geo- 
ijraphische Mitteilunqen, Jahrgang 1897, Tafel 6. Justus Perthes, Gotha, 1897. 
Presented by the Publisher. 

England and Wales. 

Publications issued since July 8, 1897. 

6-inch — County Maps (revised) : — 

Exglaxd .VXD Waies : — Hampshire, 19 x.E , 30 
s.w. Is. each. 

26-iBeh — Parish Maps, revised : — 

Enolaitd and Wales : — Durham, V. 3 ; VII. 2, 5 ; VIII. 15 ; XXVIII. 14 ; XXXIII 
12, 13, 14, 15 : XXXIV. 7, 9, II ; XXXV. 3, 4, 6, 7, 8, 9, 11, 12 ; XXXVI. 7, 9, 

10, 11, 12, 16; XXXVII. 5, 6,13,14; XL. 7. Essex, XIII. 3, 7, 8, 11,12,13,16- 
XIV. 5. 6, 7, 10, 11, 12, 13, 14, 15, 16; XV. 1, 2, 5, 6, 8, 9. 10, 11, 12, 13, 14, 15,’ 

16 ; XVI. 6, 14, 16 ; XVII. 13 ; XXII. 3 ; XXIII. 1, 2, 3, 4, 5, 6, 7, S, 9, 10 ; XXIV 
1, 2, 3, 7. 13; XXV. 1, 2, 3, 4, 5, 6, 7, 8, 12, 14; XXVI. 2, 3, 4, 5, 6, 7, 8, 9, 11. 12 
14, 15, 16 ; XXXI. 12 ; XXXV. 8, 16 ; XXXVI, 1, 5, 6, 10, 13, 14, 15 ; XLI. 6 • 
XLV. 1, 3, 4. 7 ; XLVI. 1, -2, 3, 6, 9. 10, 11, 16 ; LII. 4, 8 ; LV. 1, 2, 3, 4, 5, 6, 7, 8, 9 
10, 1-2, 1.5, 16; LVI. 1, 5, 13; LXIII. 8, 11, 12, 13. 14, 15, 16; LXIV 1 2 5 6 9 
13; LXX. 8 ; LXXI. 2, 4. 7, 8. 9, 10, 11, 13, 14; LXXII. 1, 2, 6, 9, 13; L.XXVl’ 

6 ; LXXVn. 16; LXXVIII. 5. 6, 9, 10, 13 ; LXXIX. 1, 4, 7, 9, 10; LXXXIII 5 
12; LXXXV. 2,3, 4. Hampshire, XXL 13; XXXVI. 8; XLIV. 12, 14 15 io’ 
LIII. 1,9; LIV. 12; LXII. 15, 16; LXIII. 16; LXIV. 11, 12, 13; LXV. 3 5- 
LXVI. 13 ; LXX. 1, 2, 3, 5. 8 ; LXXI. 1 ; LXXII. -2, 3, 11 ; LXXIV. 7, 16 Kent’ 

X. 16 ; XI. 3. 4. 6, 7, 9 ; XII. 9 ; XXXI. 9, 10, 13; XXXII. 2, 3, 5, 6, 7, 8, 12 13 
14, 15, 16; XLII. 9; XLIII. 2, 3, 7, 8, 12, 13; LIII. 2; LX. 11. Middlesex’ 
XVH. 4, 12. 15; XVIII. 13; XXII 2; XXV. 8. Northumberland, XXXVH 15’ 

10; XLII. 13, 14, 15; XLIIT. 4, 6, 8,10, 11, 12, 14, 15, 10; XLIV. 3, 5, 8 10 ll’ 

12, 13, 14, 15, 16 ; XLIX. 5, 9, 10; LI. 2, 3, 4, 6, 7, 8, 11, 12, 15 ; LII. 1, 2 3, 4, b 
6, 7, 8, 10,11, 12,14, 15, 16; LIII. 1,2, 3.4, 0, 6, 7, .8, 10, 14; LIV. 2, 4, 5,’6, 7, s’ 
LV. 1, 5, 6, 7, 8 ; LVI. 13 ; LVHI. 2, 6, 7, 8, 11, 12, 15; LIX. 3, 4, 15; LX. 1, .3, 

4, 5, 9 ; LXI. 1, 2, 3, 4 ; XCVI. 2, 5, 13, 14; XCVII. 1, 5. Surrey, IV. 14- XI, 

10, 12, 13, 14, 15, 10; XIII. 8, 16; XIV. 1, 2, 3, 4, 5, 6, 7, 9, 10, 11 ; XXL 1, 2, 


Ordnance Survey. 

5.E., 31 N.E., 33 S.E., 34 N.E., 40 N.W., 
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12, 15 ; XXII. 4, 5, 6, 7, 8, 9, 10, 11, 12; XXIII. 4, 7; XXIV. 1, 2, 3, 5, 6, 10, 

11. Sussex, IV. 14 ; XI. 10, 12, 13, 14, 15, 16 ; XIII. 8, 16 ; XIV. 1, 2. 3, 4, 5, 6, 

7, 9, 10, 11 ; XXI. 1, 2, 12, 15 ; XXII. 4, 5, 6, 7, 8, 9, 10, 11, 12. 3s. each. 

London, 142-148, 151, 152. This is now complete in 160 sheets. 3s. each. 

{E. Stanford, Agent.) 

Germany. Halbfass. 

Tiefenkarte der Eifelmaare. Nach eigenen Lotungen entworfen von Dr. WUhelm 
Halbfass. Scale 1 ; 25,000 or 2'5 inches to a stat. mile. Petermanns Geographisclie 
Mitteilungen, Jahrgang, 1897, Tafel 11. Gotha; Justus Perthes. Presented hy 
the Publisher. 

Germany. Lepsius. 

Geologische Karte des Deutschen Eeichs auf Grund der uuter Dr. C. Vogels 
Eedaktion in Justus Perthes Geograph. Anstalt ausgefuhrten Karte in 27 Blattern 
in 1 : 500,000 (or 7'8 stat. miles to an inch). Bearbeitet von Dr. Eichard Lepsius. 
Lieferung xiii. Blatt9u. 10. Lieferung xiv. Blatt 8, and Index. Justus Peithes, 
Gotha. Price 3 marhs each part. 

The present issues complete this excellent map, and are accompanied by a full 
index, which adds considerably to its value for purposes of reference. 


AFRICA. 

Central Africa. Beringer. 

A map of the Shire Highlands (British Central Africa Protectorate). By O. L. 
Beringer, .i.ji.i.c.E. Scale 1 : 126,720 or 2 stat. miles to an inch. 2 sheets. 1897. 
Edward Stanford, London. Presented by the Author. 

In this map the hills are shown by contour-lines, the heights of the principal eleva- 
tions being given in feet, all roads and tracks are laid down, and the positions of 
military posts, police stations, etc., are indicated. As the map is diawn on a large 
scale, it will be found useful for reference by all persons having an interest in the 
British Central Africa Protectorate. 

German Fast Africa. Eiepert and Moisei. 

Karte von Deutsch-Ostafrika. Scale 1 : 300,000 or 4 7 stat. miles to an inch. 
Sheet D iv. Kilimatinde. Berlin : Geographische Verlagshandlung Dietrich 
Eeimer (Ernst Vohsen). 

This sheet includes the country lying between latitudes 5° 30' S. and 7° S., and 
from long. 34° E. to 36°. The routes followed by Cameron, Burton and Speke, Stanley, 
Emin Pasha, Pearson. Burdo, Prince, and other explorers, are laid down. The 
latest reliable mateiial lias been employed in the compilation of this map, which is a 
valuable addition to the sheets already published. 


AMERICA. 

Central America. Sappsr. 

Verteilung des Eegenfalls im Xordlichen Mittelamerika : Eegi nfall in der 
Verapaz in den Monaten Januar u. Juli. Entworfen von Dr. Carl Sapper. Scale 
1 : 1,000,000 or 15'7 stat. miles to an inch. Petermanns Geographische Mitteilungen, 
Jahrgang 1897, Tafel 10. Gotha: Justus Perthes. Presented by the Publisher. 

Bolivia. Sanjines. 

Jlapa Postal de Bolivia. Scale 1 : 3,400,000 or 53 o stat. miles to an inch. Victor 
E. Sanjines el Director General de Correos, La Paz, 1896. Presented by the 
Direccion General de Correos, La Paz. 


AUSTRALASIA. 

New Guinea. Lauterbach and Kersting. 

Vorl'aufige Skizze des Eeiseweges der Kaiser Wilhelm Land Expedition im Jahr. 
1896. Entworfen von Dr. Lauterbach und Dr. Kersting. Scale 1 : 3,06O,000 or 
47'9 stat. miles to an inch. Gesellschaft fur Erdkunde zu Berlin. Sitzung vom 
2 Januar 1897. Presented by the Berlin Geographical Society. 
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GEBEBAL. 

The Moon. Weinek. 

Photographic Atlas of the Moon. Based chiefly on focal negatives of the Lick 
Observatory, to the scale of 10 feet to the Moon’s diameter, executed by Prof. 
Ladislas Weinek, ph.d., sc.d. Maginns sheet. Published by Carl Bellmann in 
Prague. Presented hj the Publisher. 

CHARTS. 

United States Charts. TT.S. Hydrographic Office. 

Monthly Current Chart for the North Pacific Ocean for July. 1897. Published at 
the Hydrographic Office, Washington, D.C. Presented hy the T/.S. Hydrographic 
Office. 

FHOTOGBAPES. 

Africa. Schweinforth. 

Photographs of the Italian possessions on the Bed Sea coast of Africa (Eritrea), 
taken by Dr. G. Schweinfurth in 1891. Presented hy Dr. G. Schweinfurth. 

This series contains 1(1 photographs, which have been well chosen to illustrate the 
nature of the scenery and natives of the Italian possessions on the coast of the Ked Sea. 
They form a valuable addition to the Society’s collection. 

(1) Group in front of a house at Adi Sosa (Mai Mafeles) : (2) Camp at Saganeiti ; 
(9) Group in front of a house at Adi Soga (Dembelas) ; (4) Children sitting round an 
Abyssinian table in Adi Soga (Mai Mafeles); (.o) Shoan horse (the property of S. 
Guascon. of Massaua ; (6) Travelling silversmith of Adi Soga ; (7) Glen with pool at 
Halai; (8) Ditto: (9) Euphorbia tirucalli trees near church at Mai Mafeles; (10) 
Market scene at Halai, with native soldiers ; (11) Valley of the Anseba with sycamore 
trees; (12) Camp below Adi Soga, Adi Golgol on the left; (13) Glen with pools near 
Halai (east side) ; (14) Halibaret, view towards the south-east — an Adansonia in the 
foreground: (15) Dr. M. Schoeller and his hunters in Kohaito ; (16) Mohamed Okud 
and Lebal Idris, our guides (Beni Amer, Salendoa); (17) Three Saho, Assaorta, with 
Omar Ahmed of Kohaito in the centre ; (18) Mahio, Glen of the Haddas ; (19) Church 
at Saganeiti : (20) Beni Amer, three of our camel-drivers ; (21) Beni Amer huntsmen ; 
(22) Near Halibaret, view towards south, Kirba Halib peak on the right; (23) Eoad- 
making near -Ambelaco : (24) Camp near Ambelaco; (25) Eshka glen, Kohaita from 
the north-west ; (26) Glen of Gna, near Saganeiti, with Ficus palmata ; (27) Grove 
of Euphorbia Ahyssiuicn near (he church of Amba Sareb, in the neighbourhood of 
Godofelassi : (28) Cassia Arerth near Mai Mafeles, Dembelas: (29) Gardenia lutea 
near Mai Mafeles; (30) Aloe shimperi near Saganeti; (31) Large rosebush near 
Halai (Posn Ahyssiiiica) ; (32) Mansurah valley ; (33) Saflra, Old Dyke (easteru half), 
Kohaito : (34) Glen with pool. Ficus capensis on the right ; (35) Chor Mansurah, 
Upper Barka (Wadi); (36) Glen with pool at Halai, with Ficus capensis; (37) 
Brmctllia papyrifera near Mai Mafeles, Dembelas ; (38) Zad Amba from the south- 
west, near well on the Sbetel river; (39) Large juniper tree near Halai ; (40) No title. 

Vancouver Island. Laing. 

Twenty-one Photographs of Vancouver Island, taken by J. W. Laing, Esq., m.a. 
Presented hy J. W. Laing, Esq., M.A. 

The beautiful scenery of the interior of Vancouver island is shown in these photo- 
graphs. which, though taken under difficulties, are remarkably good specimens of what 
a traveller may do in this direction. 

(1) Our camp, Tahsis valley ; (2) Kowse glacier and mountain, 5000 feet, head of 
Wosslake; (3) Head of Ilupana Aram ; (4) Tbe rapids, Nimpkeesh river; (5) McQuinna, 
chief of Nootha, groat grandson of the McQuinna who met George Vancouver; (6) 
Trout 4 J lbs., caught at head of great central lake ; (7) A catch of trout before break- 
fast ; (8) Devil's Club plantation. Tahsis valley; (9) Near the mouth of the Tahsis 
river; (10) Left-hand river flowing into head of great central lake ; (11) Tahsis mount, 
5600 feet, and Tahsis river ; (12) Our camp on the Kla-.\nch river ; 03) Nimpkeesh 
lake: (14) I.og jamb on Kla-Anch river; (15) Right-hand river, head of Great 
Central Lake; (16) Kla-Auch river; (17) Group of Muchalat Arm Indians ; (18) Head 
of Great Central Lake; ^19) The rapids of Kla-Anch river; (20) Woss lake (looking 
up) ; (21) Cunnuma peak, 4890 feet. ” 

N3.— It would greatly add to the value of the collection of Photo- 
graphs which has been estabUahed in the Map Boom, if aU the PeUowB 
of the Society who have taken photographs during their travels, would 
forward copies of them to the Map Curator, by whom they will be 
acknowledged. Should the donor have purchased the photographs. It 
wiU be useful for reference if the name of the photographer and his 
address are given. 
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NUPE AND ILORIN.* 

By SEYMOUR VANDELEUR, D.S.O., Lieut. Scots Guards. 

I HAD so recently the honour of addressing the Eoyal Geographical 
Society on a very different part of Africa, that I feel rather diffident 
in speaking now about a country of which I have had such a short if 
varied experience, and my excuse must be that I have been induced 
to do so by others. It will be difficult to eliminate entirely the 
military from the geographical aspect of the journey, and I am afraid 
my attention was quite as much taken up with the former as with the 
latter. 

After a long and tedious journey along the west coast of Africa, I 
arrived with other special service officers on December 26, 1896, at 
Forcados, in the delta of the Niger, a place which up to that time had 
been beyond the scope of most people’s geographical knowledge, but was 
soon afterwards to become widely known as the starting-point of the 
Benin expedition. Here we were met by Mr. Flint, the energetic agent- 
general of the Eoyal Niger Company, who is in charge of all the lower 
part of the river, and were rapidly taken up in his launch to Lokoja. 
The lower Niger is too well known to need any description by me, 
and it will be enough to say that on the second day we left the Forcados 
branch of the Niger, and entered the main river, up which we steamed 
for another three days before reaching Lokoja, 300 miles from the mouth. 
The scenery on approaching this place is very fine, and the river winds 
through high hills of curious shapes, which is a relief after the flat and 
uninteresting scenery of the lower river. It was a busy scene here, as 
preparations were being rapidly made for the forthcoming expedition. 

* litaJ at tbu Royal Geographical Society, May 31, 1897. Map, p. 464. 
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Whilst at Lokoja I went down to the chief Abhega’s house to see a dance 
by various tribes, and it was really as curious a performance as one could 
wish to see. Women, supposed to be possessed of the devil, jumped up 
into the air, and then came down in a sitting posture, which was meant 
to squash the devil. The women who did this were usually old and 
nnwie.ldy, but they repeated it several times, although it must have 
occasioned them a good deal of pain. Some men made an iron red hot, 
and then rubbed their feet along it, one even licking it with his tongue, 
and one could hear the hissing of the burning flesh. The natives are 
mostly Mohammedans, and what astonished me particularly, after coming 
from the East Coast, was the enormous amount of cloth which is worn 
by the people of these parts. 

A great deal of work had to be done in getting the instruments 
ready and rating the chronometers, and on the day before starting I 
went up to the top of Mount Pati, a high table mountain lying close 
behind Lokoja, and 1 400 feet above the sea. There is a fine view from 
here over the confluence of the rivers Benue and Niger, where at this 
time of year a large extent of sandbank is uncovered, but it was spoilt 
by the Harmattan wind. This wind, bringing with it minute particles 
of sand from the Sahara, which obscure the atmosphere, is a perfect curse 
to the geographer, although it may be the means of keeping off some of 
the hot rajs of the sun. Hills not far distant appear dim and indefinite 
as in a Jjondon fog, and it is impossible to select any point on which to 
take a bearing. 

Everything being organized, we marched out of Lokoja on Wednesday, 
January C. A long line it was, with about nine hundred carriers and 
five hundred soldiers, all in single file, and the column must have 
extended for over two miles. Threading our way through the town, 
we passed the magazine fort, and marched in a northerly direction, with 
the river Niger close to our right and a high range of hills to our left. 
These hills form a series of buttresses jutting out at regular intervals 
towards the river, and are divided by streams or rivulets, which make 
their way down through narrow valleys from the high ground of the 
interior. It was up one of these valleys we turned in a north-westerly 
direction after going for tw'o miles, and made our camp at Felela Busa. 
As might be expected with such a large caravan, starting was not at all 
rouleiw de r<<se, and many loads had to be repacked and readjusted. 
Three hundred of the porters were drawn from the coast, among them 
being Eantis, Ashantis, and natives from Accra and Lagos; the remain- 
ing six hundred being Hausas and Yorubas drawn from the country 
itself, and the latter were far and away the best and strongest. They 
struck me as being much better clothed than the East Coast porter, 
though one could not say this at the end of the expedition, as they had 
literally lost or sold nearly all their clothes. They were much quieter 
on the march than the porters of the east, and did not sing like them. 
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Pursuing the same direction, we came to the small village of Emu 
on the morning of the 8th, after crossing the small river Gadwanga, 
and the hills still loomed up in the mist on each side of us. The 
country, covered with grass 3 feet high and low trees, was very dry 
and burnt up, and it was a relief to see green palm trees on the hanks 
of the stream, along the course of which we continued for the rest of 
the day. We camped under a high hill, on the top of which lies the 
village of J akuro, which we reached the next morning, situated among 
a lot of rocks, and shaded by magnificent trees. The houses built by 
the people here are made of mud and wattle in an oblong shape, with 
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thatched roofs, and around the village were small fields of dhurra. The 
country now became more hilly and undulating, and we made our way 
by a rocky path sometimes along narrow ridges, and up and down steep 
declivities, with always the same arid and barren aspect on all sides. 
There were no shady trees to keep off the rays of the sun, which 
was very hot in the middle of the day, and as we ascended to the 
high ground, the difference of temperature became very marked, the 
minimum for this day being 59°, and the temperature even at 4 p.m., 
with a swing thermometer, being 94°. We had ascended a great deal 
since leaving the Niger, and were already at a height of 1000 feet above 
the sea. Our camp near the village of Akpara, on the 11th inst., was 
one of our highest points, by boiling-point 1480 feet above the sea, and 
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it is pleasant to think that behind the low and malarious west coast of 
Africa and delta of the Niger, there are these fine healthy uplands, 
where the nights are cool. 

Signs of the slave-raiders were now hecomiog apparent, and 
we passed two deserted villages which had been raided and burnt by 
the Bida people ; only the blackened walls remained. The country had 
been completely depopulated by the continuous raids, and the unfor- 
tunate natives lived in constant dread of being captured and sent off 
into the depths of the Western Sudan, with the alternative of dashing 
off into the bush with their children and some food, and emerging to 
find their homesteads burnt to the ground. 

Akpara, the biggest place we had yet come across, was prettily 
situated on some high ground with small peaks on each side, and was 
surrounded by an abundance of plantains, yams, and oranges, the path 
leading through an avenue of fine trees. The natives crowded together 
at the cross-roads to see the column pass through, and were mostly 
dressed in native cloth dyed blue with indigo. After leaving Akpara, the 
country was barren and deserted until we reached Sura. On January 11, 
we gradually neared the high rocky hill which is called Pali Sura, under 
which lies the village, and before halting had a fine view across a 
valley to the north of Sura, towards a range of hills in the distance. 
From this place, which is in lat. 8^ 5' 43" N., we altered our course 
altogether, and steered in a southerly direction to Kabba, the position 
of which town was at that time uncertain. The track led us close 
along the base of Pati Sura, and then across a plain covered with 
low trees and scrub to another ridge of hills, at the base of which we 
found the river Mimi flowing, a lovely stream of about 30 feet broad, 
which drains all this country, and runs into the Niger two miles below 
Lokoja. 

"We were going along as fast as we could now, without tents and 
only carrying light loads, and, with the exception of two hours’ halt in 
the middle of the day at the Mimi river and minor halts, we travelled 
all day. In the afternoon the country became more thickly wooded, 
and just before halting we reached the village of Epi, hidden away in 
a dense belt of forest. In the open glades round the houses a great deal 
of tobacco, yams, and cotton is grown, and the soil seemed very fertile. 
It was quite like going from light into darkness, and the trees entwined 
themselves over our heads. We camped on the further side of the 
forest, at a height of 1660 feet ; the monotony of the journey being only 
broken by the capture of a “dankary,” or Nupe soldier, in the grass at 
the side of the road, who was probably a spy watching our movements. 
Tie made a bold bid for freedom, and dashed off into the bush from his 
captors, being instantly pursued by some carriers and Hausa soldiers, 
who brought him back in triumph— not, however, without his having 
bitten a carrier very badly in the mouth before he could be recaptured. 
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Notwithstanding all efforts to guard him, he managed to escaj^e during 
the night, and created an alarm in the camp. 

When we started the next morning it was very misty, and the grass, 
here very luxuriant and about 4 feet high, soon wetted every one 
through and through, until, after going 8 miles, we reached a lovely 
open country covered with scattered palm trees. We now turned 
westward again, and crossed a green valley, where signs still remained 
of a large encampment, probably used by the Fulas some years ago. 
Two little hills in front gave us our direction, and, after passing 
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between them, we could see the curious-shaped rocky hill at Kabba, 
and reached the wall of that town at one o’clock after eight days’ march 
from Lokoja. It is a most picturesque place, lying among pine woods, 
and evidently a shadow of what it had been once upon a time. The 
mud wall plainly shows the former extent of the town — over a mile from 
one side to the other — which has been so reduced by raids and slavery 
for the last quarter of a century, that now there cannot be more than 
5000 inhabitants. 

The Fula war-camp was situated 4 miles further on, and consisted 
of an enormous collection of thatched huts and enclosures, covering 
over a 8c|Uare mile of country. Situated on a slight eminence, the 
ground round is fairly open, and covered with dried-up grass 3 feet in 
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height and isolated palm trees. Eocky hills with precipitous sides 
rise up on each side about 2 miles distant, and form a sort of line of 
outposts to the camp ; the top of one of these overhangs the base to 
such an extent, that one wonders how it does not overbalance and 
tumble over. It is a fine country for horses, and there were signs of 
many of them about the camp, but the Fulas had preferred not to risk 
an engagement. 

The important towns of Gidi and Aieri lie out in this direction. 
On our return to Kabba, an imposing ceremony was held in the market- 
place of the town, where the governor met the chiefs of Kabba and 
neighbouring towns, and formally proclaimed the freedom of Siouthern 
Nupe from the Tula power and the cessation of slavery. The whole 
force paraded and formed up in two columns facing the town, the seven- 
pounders drawn by ropes in the centre. The dark green background 
formed by Kabba hill was covered with groups of natives, perched 
together on the rocks, and was relieved by the touches of colour of the 
chiefs’ robes. The old king himself was dressed in a red and gold gown 
very much faded, and a red tarboosh with blue tassel, the others wear- 
ing red, blue, and yellow tobes. 

Very good cloth is made in the Western Sudan, and there is a great 
industry at Kano, where cloth is dyed blue with indigo. A great deal of 
it is worn on the body, and often immense folds wound round the head as a 
turban. The natives are ugly and unprepossessing, and bear traces of the 
slaver}- which has laid such a heavy hand on them. We arrived back at 
the camp we had left at Sura with the reserve supplies on the 16th, where 
we found all well ; and, after a halt of one day, started on our march to 
Egbon, which was now almost due north of us. After leaving Sura villao-e 
the country was wooded and uninhabited, and we descended gradually 
over rocky and gravelly soil to the Feraji river, which flows to the east- 
ward north of Akpara. Five miles further on we reached the village 
which bears the same name, where there is lovely clear water drawn 
from wells. The country round is very thickly wooded ; a gi eat deal 
of cotton is grown, and I noticed women in a house at work on the 
looms, which are most ingenious. Just before reaching Feraji we passed 
by the left of a range of hills running east and west, and I was able to 
get a glimpse of the country in front of us by ascending a small hill 
near the track. It seemed fairly level, though to the westward two or 
three high hills were noticeable. 

On the It'th we reached a watercourse and re-entrant into the hills, 
up which we advanced, and camped beyond the village of Shale. This 
was an interesting point for us, as we noticed the water was now flow- 
ing the other way in a northerly direction into the middle Niger. The 
country became very barren and arid as we approached the Jakpana 
hills, and at a cross-roads just before reaching them, a little path led 
down to a water-hole, which, after being cleared out assiduously, yielded 
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about three pints of very dirty water. We ascended the hills by a steep 
path over stony and volcanic ground, some of the lava rocks over which 
we marched being extremely hot and trying to the naked feet of the 
porters, and it was a difficult march for them. There are three distinct 
peaks, the centre being a triangular rock without a particle of vegeta- 
tion on it, which is visible for many miles, and would seem to have been 
specially placed there as a point for surveying. We passed over the col 
between two of the small peaks, and descended into the valley the other 
side. Before leaving the ridge we had a fine view over the valley to 





MARKET CANOE AT EOGA. 
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the west, and, on looking back, two twin peaks of no inconsiderable 
size, which we had hitherto missed seeing owing to the thick bush, 
now came into view, forming a gateway at the end of the valley, 
hrom this elevation, 1180 feet above the sea, we descended into the 
plain which borders the Niger, and as we left the rugged sides of the 
hills, fields of cultivation appeared, and the country became much more 
prosperous looking. Here we first came upon a Nupe village — -Kosobeji 
hy name — utterly different to any village we had yet seen, and 
remarkable for the neatness of its walls and the structure of its houses ; 
these were nearly all circular, and made of red mud walls with very 
neatly thatched roofs. Intermingled with little structures of the same 



356 


NIIP£ AND ILORIN. 


sort for grain, raised from the ground, they were crowded together into- 
the smallest space imaginable, so that one wondered how the natives 
could move about among them. Nearly every house had a miniature 
courtyard, separated from the next house by a small wall. An enormous 
quantity of corn was found here, and it proved to be a food depot of the 
southern Nupe army, which had been dispersed at Kabba. 

From Kosobeji, a very gradual descent across a great plain covered 
with dry grass 4 feet high led to the Kampi river, at this time only a 
few yards broad, but which is evidently a very fine river in the rains, 
about 150 yards broad, flowing between sandy banks, and emptying- 
itself into the Niger near Egga. As I noticed throughout, this country 
would present an utterly different appearance in the rains ; little ravines 
and sandy river-beds, which we crossed dryshod, doubtless become 
seething torrents, and render travelling very difBcult, if not impossible, 
for caravans loaded as we were. On approaching the Kampi river in 
the early morning, a peak towards Egbon loomed up out of the mist in 
the distance, the very image of one of the pyramids in Egypt, the side 
turned to us being lit up by the sun’s rays with a beautiful soft yellow 
colouring, strengthened by the blue shadows on the edges, whilst away 
over the brown dried-up grass a belt of dark green palm trees indicated 
the course of the river, making a brilliant contrast with the surrounding 
country. An hour further on we reached Padda, a large Nupe town of 
4000 to 5000 inhabitants, which was flying the Company’s flag, and con- 
tained many fine circular houses and markets. The people were friendly, 
and brought out plenty of food — plantains, chickens, and eggs — to the 
camp, which was posted on an undulation to the west of the town. A 
road branches off here to Egga, keeping to the north side of the river 
Kampi. From Padda we soon reached the Niger, passing to the right 
of three of those curious flat-topped hills peculiar to West Africa, which 
rose up almost perpendicularly from the ground, echeloned from right 
to left. They are called the Egbon hills, and are visible from a ridge 
near Bida ; the pyramid peak lies a little to the south of them. Between 
Padda and the river several small farms, with fields of cultivation 
round, lie scattered about, the property of the Nupe princes, and worked 
by their slaves, sent across the river for the purpose. 

It was pleasant to see the great river again, after seventeen days’ 
marching through the bush, and we camped at Egbon, a small village, 
where there was an open space in the woods which border the river, 
and where the bank shelved steeply down to the water’s edge. Close to 
the side lay the flotilla of armed stern-wheelers and launches w-hich 
had made their w-ay up from Lokoja under Mr. Wallace, c.m.g., at 
the beginning of the month, for the purpose of patrolling this portion 
of the middle Niger; and we realized the advantages of sea power, 
or what would be more appropriately called river power, by replenish- 
ing our stock of provisions, which were by this time running somewhat 
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short, and getting a certain amount of soda-water, which was a treat 
after some of the liquid we had been obliged to drink en route. The 
patrolling had been most successful, and by the strategy adopted the 
two Nupe armies were effectually' separated. 

Before crossing the river, it may be interesting to give some account 
of the people against whom we were proceeding. The rulers of all the 
Hausa states in the Western Sudan are a race known as Fulas. Eesembling 
the Wahuma in Uganda and the Lake regions, they are lighter in colour, 
taller, and finer looking than the indigenous population. Their histoiy 
is unknown, but they' would seem to be an offshoot of the great race of 
Gallas in Somaliland and North-East Africa. Coming from the north. 



NUVE TILLAGE. 

{From a photogjaph hy Joseph Thomson.) 

^hey gradually' asserted their superiority', and conquered this country' 
by means of superior military' organization and skill, and the havoc 
wrought by their cavalry. It is hard to realize at home the enormous 
population existing in Hausaland, which forms the larger portion of 
Sokoto and Gando. It is estimated by Mr. Eobinson at fifteen millions, 
or one per cent of the world’s population, and of these a large proportion 
are slaves, who, in fact, form a species of coinage in the country. Nupe 
has always been one of the largest and most important states in the 
Sokoto empire, and the emir is said to have declared at one time that 
his rule extended from Guari or Zaria in the north lo Asaba in the 
south, and from Bussa in the west to Keffi in the east — literally, over 
about 70,000 square miles of countiy. 
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Masaba, the founder of the Fula dynasty in Nupe, was a Sokoto 
prince, related to Othman wad Fodio, the African Napoleon, who, at the 
commencement of this century, created the immense Fula empire of 
tsokoto and Gando. Masaba was so deeply indebted to one of his 
generals, Omru, that he decreed that Omru, though not of royal blood, 
should succeed him on the throne of Nupe, subject to the assent of 
tiokoto, but on condition that on Omru’s death the throne should return 
to Masaba’s family. Accordingly, ileliki, a Masaba, succeeded Omru, 
while Muhammed, Omru’s eldest son, was given the rank of Markum, 
or third in succession to the throne, the heir-apparent always holding 
the rank of Sheaba, and the next heir that of Potum. During Meliki’s 
reign the rank of heir-apparent or Sheaba died out, as successive 
holders died of poison — one of the disadvantages of having anything 
to do with the throne in these countries — so that the Potum, Abu Bekri, 
a Masaba, refused to accept the rank which was left vacant. On 
Meliki’s death, in 1895, Abu Bekri became Emir, or Sultan, and it is 
with him that the troubles which led to the expedition began, and 
the Markum Muhammed is the man who has been recently appointed 
Emir. The Hausas themselves are an intelligent race of traders, and 
capable of much development. That they can be made into good 
soldiers was proved during this expedition, and although Moham- 
medans, the religious question did not occasion any difficulty. 

On January 23 we commenced to cross the Niger, which is here 
about 800 yards broad, and found high grass and very thick bush on 
the northern bank, through which we made our way by a circuitous 
path to a creek 24 miles from the liver. This proved to be rather an 
obstacle, as it was very deep, and on the day following a man was 
drowned there. Two native canoes were found in the creek, and a 
steel canoe was transported here from the river, by means of which 
the crossing of the whole force was effected. This was not the only 
obstacle in the way, for on the day following a swamp nearly 200 
yards broad was met with, which reminded me much of the river 
swamps in the Lake regions, with the e.xception of the papyrus, which, 
fortunately, does not exist in this country. The heavy guns were 
sadly encumbered by it, and it took severe exertions to get them 
through. After leaving the swamp we j)assed several villages and 
plantain groves, the country being very flat and wooded. 

Before reaching the village of Lokicha, where we camped, we had 
to cross another small swamp, fringed with palm trees. Villages now 
became very numerous, and the country was thickly populated. On all 
sides were fields of cultivation, and it was here we came into touch with 
the enemy, who opposed our advance for the remainder of the march to 
Bida. As the parties of cavalry were driven back, and we neared the 
city, the enclosed country gave way to enormous open undulating plains, 
with here and there a village or farm nestling among a small clump of 
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trees. It was an ideal battle-field, and as we came down to the ravine, 
or nullah, through which flows the Eafi Shanu stream, we could see the 
Nupe army extended along the opposite ridge, and as they retired, and 
we surmounted this ridge, we had a really magnificent sight towards the 
town, outside the gates of which, and on the further side of the stream, 
which passes through the southern portion of the town, were drawn up 
the Emir and Nupe princes, and the whole of the Nupe army. We 
were forced to retire on this daj’, and it was only on the second day that 
we were able to advance in square with the guns and take the town. 

The Tula army consists of hordes of irregular cavalry, with bands 
of footmen. Firmly fixed in their high-peaked saddles, with enormous 
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brass and iron stirrups, they galloped along on their long-tailed ponies, 
covered with gay trappings, waving their swords or spears in the air, 
with their white robes flying in the wind, accompanied at the same time 
by the clamour of their small drums, and the deep-based horns which 
were encouraging them to the attack. Very often an enormous straw 
hat surmounted the turban which was wound round their hes-ds, or was 
allowed to fall back and hang over the shoulder. Some of the leadeis 
were splendidly dressed, and wore flat-heeled riding-boots of red leather, 
which are excellently made in this country. 

Bida is a striking place to find in Central Africa, and makes all the 
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more impression on one, after one has arrived at it from the delta of the 
Niger, where the natives are of the lowest order of civilization, and a 
most degraded-looking race, with instincts tending to cannibalism. It 
is situated on slightly rising ground, and watered by two streams, one 
of which rises only a short way from the walls ; these join together in 
the southern portion of the town, and flow through a beautifully green 
valley to the east. A strong wall, 10 feet high, made of red clay, and 
crenelated with ditch in front, extends round the town, broken down in 
a few places, and from where we first saw it there appeared to be a 
mass of lofty thatched houses and high walls, forming enclosures, which, 
intermingled with fine trees, extended to the north as far as the eye 
could reach. 

It was on January 29 that, as some paper described it. Sir George 
Goldie made his triumphal entry into Benin, which is as far off from 
Bida as Paris is from London, and with no railway connection between 
the two. The main thoroughfares are fairly broad, and lead from one 
gate to another, bordered by great enclosures and compounds sur- 
rounded by lofty walls excellently made, and often 18 feet in height, 
and the doorways are in some cases roughly carved outside. The walls 
of the large buildings are very massive, and very often the roofs of 
the rooms are arched and supported on pillars of black clay, which is 
polished, and looks exactly like stone. The principal of these palaces 
are those occupied by the princes of the two great families, the Massaba 
and Omru. Outside the late Emir Jleliki’s palace lies the slave-market, 
where formerly it used to be a common sight to see two hundred slaves 
exposed of an evening for sale to the highest bidder. Unfortunate 
creatures raided from various parts of the kingdom, even south of 
Lokoja in the Company’s territories, they used to be sold here as a 
source of revenue to the Nupe princes. 

The entrance to the Emir’s palace is covered with a high dome made 
of bamboos resting on thick walls, and supported at the bottom by 
short carved wooden pillars. Some tame ostriches and a deer were the 
sole occupants left in the big outer enclosure, in one of the numerous 
inner courts of which there is a lovely well of pure water. A great variety 
of articles were found, including some very good swords, an English 
general’s sword, a claymore, and, curiously enough, a sword belonging 
to an oflScer in the 11th Hussars, with a monogram and coronet on 
it. About 350 rifles, with several tons of gunpowder, difierent- 
coloured cloths, silks, and an innumerable quantity of brass basins, lay 
heaped up on the square. Between the main roads there is a network 
of narrow streets with walls on each side, and there are many mosques, 
though none of any size or importance. Bound Bida there are some 
curious little hills of red sandstone, and to the east a stream leads to 
the Wanangi creek, which in the rainy season forms the nearest means 
of approach, boats being able to come up to it from the Niger. 
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On the 31st the governor left the town to meet a large body of 
traders at the Zongo camp, not far from the walls of the town. A 
curious assemblage they were, collected from all parts of the Hausa 
states and the Sokoto empire. Some came from Kano, and others from 
Kuka on Lake Chad, the inland sea in this western half of Africa, 
where the valuable blocks of potash are found. There were even traders 
from Tripoli on the Mediterranean, distinguishable from the others by 
their spotless white garments and red fezzes ; and amongst them stood 
the inevitable Arab, light coloured, and with black flowing beard, the 
very picture of a slave-dealer. They were told that they could in 
future use the shorter route tid Kano, Zaria and Keffi to Lokoja, instead 
of coming to Bida, where they would be able to dispose of their goods 
on the Niger, and would not be taxed in any way. The importance of 
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this trade question, and the opening up of the Niger territories, will be 
understood when it is realized that at present most of the Euiopean 
goods come across the great Sahara into the Hausa states from the 
north, several thousand camel-loads of goods coming annually into 
Kano from that direction, besides quantities of salt, which is in great 
demand, as it is found nowhere in Hausaland. Camels come down as 
far south as Bida. 

After the governor had returned to the town, I accompanied Major 
Cunningham, d.s.o., on a reconnaissance to the north. A lovely open 
country lay spread out before us, across which one could apparently 
gallop for miles and miles. A few rocky hills stood out on the horizon. 
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and several villages, consisting of a few curious little circular houses, 
lay scattered about. As we approached one of them in a slight hollow 
near a rivulet, two of the enemy’s horsemen came into sight, and, dis 
regarding the shots fired at them, immediately galloped off, hotly pursued 
by a dashing Hussar officer, who died of fever, to our great sorrow, not 
Iona: afterwards. He had a fast horse, and the vsdld horsemen of the 
Sudan were no match for him ; a Nupe warrior was seen subsiding 
out of his unwieldy saddle and ponderous stirrups under the magnetic 
influence of a revolver-barrel. The horse was a good one, and far the 
more valuable capture of the two, but now the difficulty was how to 
secure the pair. This was soon solved by the Nupe making off into 
some thick grass as hard as his legs could carry him. A mile or two 
further on we reached a small hill, passing through a cloud of locusts, 
on the way, which quite obscured the atmosphere ; and it was at a 
village just beyond this, called Sheshi, that we surprised a party of the 
enemy’s horse, and made the lucky capture of Prince Esa, brother to 
the Markum Muhammed, and one of the most important Nupe princes. 
'I’he villagers and the few natives we met on our return prostrated 
themselves on the ground when they saw him. 

Bida is an interesting place, with its schools and institutions, and a 
great many books and boards with Arabic writing, also a very tattered 
old lion skin with a plan and some Arabic characters marked on it, were 
found here. There are numerous dye-pits in the town, and indigo forms 
a valuable article of commerce. The people themselves are great workers 
in leather, and make very good saddles, scabbards, and slippers ; they 
are also workers in glass. The people are very superstitious, and carry 
charms wrapped up in little leather and leopard- skin cases, and they 
even tried to bring disaster upon us by planting little sticks with 
writing on in the pathway. 

At Bida the average minimum temperature was 78’, and the maximum 
97°, and we were not sorry to leave it on account of the plague of flies 
and other insects. It was under very different conditions we marched 
away across our old battle-field, and reached the former camp near the 
ravine, and the long line of porters, natives, and refugees extended for 
miles, confident of being no longer harassed by the enemy, and in danger 
of their lives. The nine-pounder had broken down, the wheel having 
been broken the day before, and it looked in a very helpless condition 
lying at the bottom of a ditch, and it was indeed lucky that this did not 
happen in the advance. The African porter, with his usual intelligence, 
decided that, after the fall of Bida, his work was at an end, and that 
loads of ammunition and provisions were quite a secondary consideration 
compared to his own loot — an enormous pile of usually the most incon- 
ceivable rubbish. With this he tried to steal out of camp in the morning, 
but was bitterly deceived when he arrived at the deep creek, 2i miles 
from the river, and found people there to stop him. 
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A considerable number of officers and men were invalided from 
Egbon, and the remainder, consisting of 23 Europeans and 320 soldiers, 
embarked on the stern-wheelers and launches for transport to our 
new base at Jebba, a distance of over 90 miles. The night before we 
left a tornado of rain swept over the camp, making it very unpleasant 
for every one, and the rain soon penetrated the light sun-decks of the 
stern-wheelers, and came down in torrents on people underneath. We 
used to steam all day, and in the evening drew up alongside the bank, 
when the men were marched off the ship and bivouacked for the night, 
and we resumed our voyage early again the next morning. The river 



FCLA EMISSARIES ENTERING CAMP. 

(^Fiiim a photograph by the £nrl of Scarborough.) 

IS about 600 yards broad, though narrower in places, and some of the 
reaches even remind one of the Thames, though one is soon disabused of 
this impression by coming across a native village, with a crowd of black 
people yelling and gesticulating on the bank. Especially was this the 
case at a large village called Babefu, where the jieople were in a great 
state of excitement, and ran along the bank with us to show their 
delight at the defeat of the Fulas. The river at Kabba, where the 
old capital used to be before the days of Bida, is quite lovely ; the left 
bank is about 40 feet high, and rocky, but at the water’s edge a few 
green bushes, and even some palm trees, have found a footing, whilst in 
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the distance an island divides the channel in two, and heyond it lie the 
hills behind Jebha. The stream is strong, and navigation intricate ; 
our pilot was quite a character, and kept waving his thin, bony hand to 
the man at the wheel to point out the course. Jebha, where we arrived 
on the 8th inst., is very nearly the end of the navigable portion of the 
river for steamers and launches, as only a few miles up commence the 
rapids. High hills dominate the right bank, and we could see the high 
rock called Baikie’s seat, which is defended from all intruders by swarms 
of bees. There is a large island in mid-stream, on which the Company’s 
station and the native village are situated. 

The Ilorin country, into which we were now going to march, is 
hounded by the Ibadan country on the south, which is governed from 
Lagos ; and it was the fact of the Ilorins having attacked the frontier 
forts held by the Lagos Constabulary which brought on the present 
expedition. To the north-east lies Borgu, visited by Captain Lugard 
in 1894, and to the north, on the west side of the Niger, the Bussa 
country, which was recently entered by the French at the time we 
were fighting the Ilorins. On February 10 we started on our march 
south along the same route traversed by Mr. Fowler in his survey, 
but which I believe has never been described to this Society. Making 
a short march the first day, we reached a village called Bodi Sadu 
the next, which forms a regular sort of custom-house for taking toll 
from the traders who pass along the road. The country was fright- 
fully burnt up and dry at this time of the year, and the difficulties 
of marching considerable. A sandy path led through low trees and 
bushes, and across, at times, open spaces covered with dried-up 
grass, and the aspect of the country during the first part of the 
march is very similar to the waterless plateau called the Haud in 
Somaliland, All food had to be carried, and the water in some places 
was very bad. On the third day, beyond an important village called 
Lanwa, the only water we could get to drink was unfit even to wash 
in, and very soon clogged all the filters brought to bear on it. 

At first we travelled due south close to a range of hills, which was 
on our right, whilst on the other side lay the wooded valley in which 
runs the river Osin, flowing into the Niger not far from Jebba. Several 
dry watercourses were crossed, and on the 12th we camped at a small 
stream called the Orere. The small villages we came upon rvere similar 
to those we had seen in the march to Kabba, and consisted of big oblong 
houses, untidily thatched and tumbledown looking, very different from 
the neat huts in the Nupe country * these were usually arranged round 
a square, which forms a courtyard and market. The country improves 
vastly as one enters it and ascends on to the high ground, and there are 
some very fine trees— acacia trees with red fruit, and baobab trees, also 
a species of poplar ; the villages are often surrounded by rubber trees 
and small banana groves. 
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Lanwa is a very large village, and was thronged with natives, mostly 
dressed in the blue native cloth. At the Arebi river, where we arrived 
on the 14th, we were already 1100 feet above the sea, having ascended 
700 feet from the Niger at Jebha, and we camped near a village which 
was surrounded by fine rubber trees, slashed by matchets to get the 
rubber. 

As we went on along the road to Ilorin the country began to assume 
more and more of a park -like appearance ; as it was on approaching 
Bida, the tangled bush and undergrowth gave place to rolling plains, 
dotted about with fine trees of all sorts, and we passed little villages 
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hidden away in banana groves. At the first few villages we passed 
the natives remained at their doors, and everything seemed perfectly 
peaceful; but as we went on and came down the slope towards the 
Oyon river, it became apparent that we should have to fight before we 
entered the town of Ilorin, and we were soon afterwards attacked from 
all sides. Major Arnold pursued the same tactics as before, and on the 
second day the square advanced again to the walls of the town, which 
was entered that afternoon, the 16th, and too much praise cannot be 
given to the steadiness of the black soldiers. After crossing the Oyon 
river, a ridge was surmounted, and after passing through some villages 
and clumps of trees on the top, we came in sight of the town, which 
No. IV. — October, 1897.] 2 b 
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lies on the further side of the Aza river. On all sides lay an open plain, 
broken here and there by a small village and some cultivation, and 
perhaps two or three isolated palm trees, and to the north the great 
Sohi rock formed a prominent feature of the landscape. The Hausa 
colony all took refuge with us on our approach, with their goods and 
chattels, and among them the soldiers recognized many of their own 
relations — the scene in rear of the position, where they were all collected, 
being a very strange one, and a perfect babel of sound went up from it. 
These Hausas, most of them peaceful traders, had wished to join us 



INSIDE EMIN’s palace, ILOKIN. 
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before, but had been forcibly prevented from leaving the town. The 
Emir still refused to come to terms, and, after two hours’ delay to allow 
of negotiation, the bombardment took place, and in the afternoon the force, 
preceded by the buglers, marched into the town to a large open space with 
shady trees in front of the Emir s enclosure. The first thing we noticed 
on entering the square was the gruesome spectacle of the corpse of some 
malefactor, having been probably executed with untold cruelties, and 
exposed as a warning to others on a heap of stones. The destruction 
of the palace— rather a misnomer for this collection of rude stone huild- 
ings— ii as indeed complete, and the market-place, where we pitched our 
tents, was still filled with the smoke and smell of burning. A curious 
episode was the fact of the “ Fall in ” for the guard being sounded that 
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«vening in the market-place of Ilorin hy an ex-bugler in the Lagos 
Constabulary, a few hours previously a slave in the same town, and still 
with the chains on his legs. Several of the soldiers found brothers and 
relations who were slaves in the town, and I believe several of them 
came away with us and enlisted. 

The town, though not nearly so imposing as Bida, seemed to 
cover an immense area of ground, and I afterwards found out, 
whilst employed in making a plan of it, is 9 miles in circumference. 
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and, except on the north-east, surrounded by a dilapidated mud 
wall. From the many gateways well-used roads lead in all directions 
across the open grass country. To the south the houses become 
more detached, and a large extent of meadowland is enclosed within 
the outer wall. Magnificent baobab trees, affording splendid shade, 
adorn the open spaces in the town. The water-supply at this time 
of year is not first-rate, and there are only some evil-smelling 
stagnant pools of water at a few of the cross-roads, in addition to the 
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limited number of wells in the town itself, and the water is mostly- 
drawn from the river Aza outside. The baloguns, or generals of the 
Ilorin army, and the chief traders have large enclosures and houses, and 
I entered one of these where a covered-in gateway, with a heavy 
wooden door made out of three planks about 9 feet in height, admitted 
one to a courtyard about 40 yards broad, round which the dwelling- 
houses were situated ; the walls of these are massive, and in some cases 
roughly carved. The occupants had evidently left in great haste, and 
things were scattered about pell-mell in all directions ; on the walls 
were fastened a few gaudy advertisements and pictures obtained from 
Lagos, and on the floor there were a number of Arabic manuscripts lying 
about. Through a door in the further wall one entered into an inner 
yard, where a lame horse was tethered, and round it there were more 
horses, probably for slaves and attendants. In the main doorway was 
fastened a miniature pair of leg-irons, such as is used for manacling 
slaves, which was reported to he a fetish of some kind to ward off the 
evil spirit. 

The Emir and his chiefs had fled to villages far and wide, but were 
induced to surrender themselves, and on the 18th a small cavalcade, con- 
sisting of the former and his principal generals, arrived to make their 
peace. Mounted on their small horses covered with picturesque saddle- 
cloths and head-collars, they presented a curious appearance, and the old 
Emir himself looked an extraordinary sight with his head wrapt up in 
several folds of white cloth, forming a great bunch at the back of his 
head, one fold of which completely covered his face with the exception 
of his eyes and nose, and the whole was crowned by an enormous native 
straw hat. During the interview and the parade of troops which 
followed, they were very nervous and apprehensive of what might 
happen to them. The troops were drawn up in the square where the 
British flag was flying, and a treaty was signed giving complete power 
to the Niger Company over the country and settlement of the Lagos 
frontier, and the Emir was reinstated. 

We set out from Ilorin on our return march on February 19, one of 
the hottest days I have felt, marching out of the town through what is 
kno-wn as the Hausa gate. Crowds of Ilausa people, traders, refugees, 
and slaves, left the town -with us, carrying their goods on donkeys and 
in baskets on their heads, and blocked up the road. The Harmattaii wind 
was blowing during the march back to the river, and it was hot and 
dusty. At every few hundred yards little groups of men and women 
were sitting under shady trees to rest themselves on the journey, their 
loads lying on the ground near them. Some of the latter were enormous, 
and must have weighed fully 80 to 100 lbs. The Ilorins are a Yoruba- 
speaking people, and it is interesting to record that, according to Captain 
Mockler Ferryman, a desperate fight occurred in 1840 over exactly the 
same ground that we fought over, between the Yorubas, aided by a 
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small contingent of Borgus, and the Fnlas, and that, after a prolonged 
eontest, the latter eventually utterly routed the pagans, who had lost 
heart owing to the death of their leader. 

Owing to the knowledge gained of the road and the watering-places, 
the return march of 52 miles was much quicker, and we reached Jehha 
in four days. Some of the Hausa people were transferred to the north 
hank to return to their homes ; others were offered a free passage down 
to Lokoja in canoes. Curiously enough, although the middle of the dry 
season, the sky was nearly always dull and overcast at Jehha, and we 
had several small showers of rain. Fortunately, the night before we left 
there was a clear sky, and I was ahle to take observations. 

The journey down river was a most delightful one, and our rapid 
voyage down to Lokoja was only broken by a stoppage at Moragi, where 
the governor received the Emir of Lafiagi. He went up the river again 
from here to Bajiho, to receive an answer from the French officer 
commanding the expedition which had entered Bussa, and of which he 
received the first intimation on the road to Ilorin by a messenger from 
the king of Bussa himself. 

Quite an exciting experience was jumping the sandbanks, and the 
stern-wheeler I was on, called the Empire, proved so good at this 
that it soon distanced the remainder ofi the fleet, who one after another 
ran aground, and were lying inert like crocodiles on the treacherous 
banks of sand, having to drag themselves off hy an iron cable. On the 
24th we passed Egga, an important station of the Company’s, and quite 
a fine-looking place, with rows of warehouses covered with corrugated 
iron, and reached Lokoja on the 25th, where there was naturally great 
excitement at the return of the troops. 

People here had had little news of what was going on, and a report 
at one time that the expedition had been cut up before Bida, and the 
Nupes were advancing south on Lokoja, caused a general exodus from 
the town. During the following few days before leaving. Major 
Cunningham and I went down river in a canoe, and, pitching our tents 
on the river-bank, did our best to secure some West African antelope 
without success. We saw a few hartebeest, kobus kob, and wart hog, 
and the sable antelope and small gazelle exist also. It is difficult for 
me to give any account of the game in the country, as the expedition 
was much too large, and conducted in too hostile a country to allow 
of leaving the column for any distance. 

On the high ground above Jebba there are plenty of hartebeest, and 
on the approach of our advanced party at the first camp from there, an 
officer saw a lion making off, angry at being disturbed from his resting- 
place. North of Bida there are also lions. It was on our way down 
river that we heard of the sad news of the massacre at Benin. The 
Patanis, a tribe living in the Niger delta only about 80 miles from 
Benin, whom we went against with a small expedition, were wise in 
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their generation, and rendered hostages for their good behaviour ; so 
the attack did not take place, and, steaming on rapidly, it seemed like 
a dream to find one’s self again on the mail steamer, which was luckily 
waiting for us at Forcados. Thanks to the wonderful organization 
and the success of the operations, we were able to return to England 
much sooner than had been expected. 

It was a great pleasure, on my way home, to receive the news of the 
honour which had been awarded to me by this Society, which is not 
only a great encouragement, but recompenses one for the discomforts 
and hardships unavoidable in African travel. 


Before the reading of the paper, the President said ; It seems only yesterday 
that Lieut. Vandeleur read to us his account of the work he had done on the 
eastern side of Africa — I believe it was the day before he went down to Windsor 
to receive the reward of his services from Her Majesty the Queen. He has given 
himself no rest, and since that time — a very short interval— he has been doing 
admirable work on the western side of Africa, and, judging from his former paper, 
I think we may promise ourselves a most interesting evening. I wilt now ask 
Lieut. Vandeleur to read his paper. 

After the reading of the paper, the following discussion took place : — 

The President ; Sir George Goldie, under whose command Lieut. Vandeleur 
had the honour to serve when he did this excellent geographical work, will com- 
mence the discussion of the paper. 

Sir George Goldie ; I have one fault to find with Lieut. Vandeleur’s paper, 
namely, that he has not told you enough about himself. I may hope that, as he 
grows older, he will become cured of that failing. We have heard in this hall a 
great number of African travellers at various times, but I doubt if any can surpass 
Mr. Vandeleur in the all-important points of accuracy of astronomical observations 
and careful mapping, under circumstances so trying as those in which he found 
himself. In ordinary African travel you can make your camp as spacious as you 
please, and if troubled with the tumult inside you can go outside, but you cannot 
do that when making war against vastly superior numbers. Our little zareba used 
to be crowded every night with 30 Europeans, as many horses, 500 troops, 1000 
carriers, and a host of camp-followers, and of course a mass of provisions, war 
material, and equipment, and I used to admire the calm imperturbability of Mr. 
Vandeleur in the midst of this, doing his geographical work at such moments as he 
could be spared from his more important military work. 

Then there is another point. You may have gathered from his paper that the 
health conditions were not exactly of the best kind, notwithstanding the immense 
precautions which I may say the company took for the comfort of the officers, and 
the careful and constant attention which Major Arnold, excellent soldier that he 
is, gave to this matter, but with bad water and exposure to the equatorial sun the 
health was not good. I may tell you, from the day we started from Lokoja to the 
day we came back we had with us altogether less than forty Europeans, yet our 
medical staff had to attend to no less than thirty cases of fever and dysentery, and 
out of these thirty patients eight were invalided as unfit to proceed further. 
But then Mr. Vandeleur, though you would not think it to look at him, is an 
old and hardened African, and I never saw him disabled for one moment from 
taking his sights through his sextant or his equally important sights over the 
barrel of his maxim gun. 
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Now, Mr. Vandeleur has, I think, given ns in his paper and maps — excellent 
maps — all that there is to be said as to the direct geographical results of onr 
operations ; but if you wish me to say any more, I can briefly indicate to you 
certain indirect geographical benefits, which I think may be reasonably expected. 
The first of these is the greater security for explorers in these vast Sudan regions. 
I don’t mean to assert for a moment that the Mohammedan potentates of the Sudan 
have habitually inflicted or promoted violence to white travellers, although many 
instances to the contrary might be quoted ; but if they welcome the coming guest, 
they have almost invariably failed to speed the parting guest. The whole history 
of Sudan travel is full of records of long detentions at the various centres. I need 
hardly point out to you how these detentions exhaust the health and energies of 
the traveller, to say nothing of his resources. I will give you one instance to show 
why I think travelling in the Central Sudan will be more expeditious in future. 
Before I left this last time, I received a letter from the Emir of the powerful 
state of Zaria, in which he said he had sent criers round aU his principal towns — 
for you must understand, in the Central Sudan they still maintain the system of 
criers, which is dying out in this country — instructing his people in future to allow 
white men and everybody connected with them to pass through the country 
rapidly and quietly. Now, I have dealt with one point of great advantage to 
geographical research, as a result of our operations ; and here is another point — 
that is, the diffusion of very much needed geographical knowledge in this country 
about these regions. I am, of course, not alluding to the Eoyal Geographical 
Society — they know all about it, but I have noticed a great tendency in the mind 
of the general public to confuse Benin with Bida. Now, Mr. Vandeleur has told 
us that the distance from Benin to Bida is the same as that from London to Paris, 
only with no railway communication. I venture to point out that the gulf 
between cannot be measured by distance, because, as you know, Benin belongs to 
the barbarous pagan states which line the Gulf of Guinea, and which have little 
or no communication between each other; whereas Bida, or rather Nupe, of which 
Bida is the capital, is a province of that vast Sudan region which runs south of 
the Sahara, and stretches 3000 miles across Africa, from the frontiers of Abyssinia 
on the east to the frontiers of French Senegal on the west, a region which has 
considerable unity for two reasons : firstly, because of unity of metaphysical 
belief ; and, secondly, because of the unity produced by the communications kept 
up by Hausa caravans continually passing among them, so that the British guns 
fired at Bida last January have before now reverberated at Khartum, and when 
the British cannon fire at Khartum their echo will reach to Sokoto. There was a 
third result of our operations — I think I stated I would mention three — which does 
not appear at first sight strictly geographical, that is, supposing geography is 
concerned only with the inert surface of our globe ; but I think of later years we 
have taken a wider view, and recognized that our science is concerned as well with 
the vegetable and animal life on that globe, and that, of all the species of animals 
inhabiting the earth, perhaps not the least interesting is that known as man. 
Now, if we once admit that sociology comes within the sphere of geography, we 
must admit that the extraordinary phenomenon of universal slave-raiding going on 
in these regions, and therefore the means for their suppression, are matters fairly to 
be discussed in this hall — but, indeed, they have already been discussed here. About 
a year ago, just after I had returned from the Niger, I heard read here two deeply 
interesting papers on these regions in the same evening, one by a distinguished 
Fellow of this Society, Mr. William Wallace, c.m.g., who I venture to say is one 
of the moat remarkable men, and one of the most modest men, and therefore one 
of the least-known men, who during the last twenty years has contributed to tho 
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opening up of the dark continent to European civilization. I should like to say, 
that Mr. Wallace is here to-night. I wish you could hear him speak presently ; but 
I may tell you, from twenty years’ knowledge of him, I am perfectly confident you 
wUl not have that pleasure. The other paper to which I referred was by the 
Kev. Charles Eohinson, mentioned by Mr. Vandeleur, who has just returned from 
Hausaland. In that paper, as in his hook, Mr. Robinson painted most vividly the 
horrors and miseries attendant on slave-raiding in the Central Sudan, and being a 
most humane man, and feeling and thinking as he did that the burden of crushing 
so vast an evil ought not to be allotted to the slender resources of a chartered 
company, he made a strong appeal, or rather he urged a strong appeal should be 
made, to the Imperial treasury, that out of its vast resources it would crush this 
gigantic evil. After the paper was read, our President called upon me to speak, 
and I ventured, while concurring with Mr. Robinson, to point out that, inasmuch 
as the Imperial treasury had never contributed one shilling towards the creation 
or development of that vast British sphere, I was not very sanguine they would 
spend the millions necessary for dealing with this matter under our expensive 
imperial system. I said then the only alternative was for the Niger Company to 
follow the policy it had followed since its foundation — a policy successful in 
crushing slave-raiding south of the Benue; a policy of driving a nail where it 
would go, of taking a step forward wherever possible, and not attempting to take 
a step where the obstacles appeared for the time too strong. I was not able to tell 
you then that a very large step had at that time been decided on, and active 
preparations were being made to carry that step into effect. You know now from 
the press what has been done ; but I ought to tell you that the work which has 
been done, although very important, is only part of the whole that remains to be 
done in that region. Whether the Company will survive to see the conclusion of 
that work is a matter about which I don’t venture to express an opinion ; but I 
think I may prophesy this — whether it survives, as 1 originally hoped, for another 
ten years, or whether it expires, as the French papers say it will, within the next 
ten weeks, whoever takes its place will be compelled to pursue its policy, and in 
due course of time to enable the industrious and intelligent populations of that vast 
region to live under a reasonable system of security and liberty. 

Major CuxNiKGHAM : I feel, after what Sir George Goldie has said and the 
lecturer has told us, that I cannot tell you anything at all from a geographical 
point of view. I will only give you a few words from a military point of view, if 
I may do so at what is, strictly speaking, a geographical meeting. When we 
arrived at Lokoja at the beginning of January, we found the force already assembled ; 
twenty English officers, most of them quite new to their men. In the English 
army great stress is laid on sympathy between officers and men, and we rely a great 
deal on the men knowing their officers. At first sight it seemed a little bit doubtful 
how it would go, as the officers were mostly strangers ; there was only one thing 
to make up for this — the excellence of the officers, and nothing could have been 
better than those we had. There is one other point without which things might 
have gone very differently, and that was the excellence of the preparations and 
organization, the equipment, the material, and everything, and for that I cannot 
say how deeply we are indebted to Sir George Goldie and his staff. It was a 
campaign conducted on a scale usually followed by governments, and really it is 
wonderful ; it makes one feel proud of the British Empire to think a company can 
do what is usually done by a government. I have had the pleasure of serving more 
than once with Mr. Vandeleur, and can thoroughly endorse what has been said 
about his accuracy and work, and the difficulties under which he has had to tnakp 
his observations. The same thing occurred in other expeditions when I was with 
him, and I have no doubt he will be equally accurate in the future. 
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The President : We had the great pleasure of listening to a paper by Mr. Wallace 
last May, but I fear, from what I hear, that we are debarred from the pleasure of 
hearing him tliis evening. I am sure we must all congratulate the naval commander 
of the Niger expedition for the admirable way in which he brought his vessels to 
the points where they were wanted, and therefore we accord him our warmest con- 
gratulations on his return safely home. I fear that is all we can hope from Mr. 
Wallace, if he is not inclined to address us. I must, therefore, turn to what was 
said by Lieut. Vandeleur and Sir G-eorge Goldie on the immeasurable gap between 
Bida and Benin. I cannot help hoping that Major Gallwey, in spite of that vast 
distance, will kindly give us some account of Benin, especially as he has been so 
good as to exhibit most interesting and valuable objects, brought by him from 
Benin, in the next room ; on that ground I venture to call upon Major Gtillwey. 

Major Gallwey : I did not expect to be put on my feet after a paper about 
Bida. I have heard the paper with great interest, because, while the Bida campaign 
was going on, in the Niger Coast Protectorate, in another part of the world not very 
far oflf, hut further than London from Paris, we were engaged in carrying out the 
punishment of the king of Benin and his people. I am afraid the geographical 
knowledge that we gained during the expedition was very small compared to that 
attained by the surveys of Mr. Vandeleur. At present the Benin country is being 
surveyed by Captain Carter, Captain Koupell, and Mr. Turner. I hope, therefore, 
that before many months are over, we shall have astronomical observations to help 
the Society to put Benin city and neighbourhood on the map. 

Of course there has been a great deal of criticism about the late Mr. Phillips 
and his pacific mission to Benin city. I feel sure that if that officer were alive, 
he would answer any question that might be put to him satisfactorily; and it 
is satisfactory to know that, although when we came to the city the king cleared 
out, we have now got the chiefs and the fetish priests, and it only remains for the 
king to come in. It is also satisfactory to know that an end has been put to what 
was probably the cruelest rule in existence. I am sorry I am unexpectedly called 
upon to speak, hut I can add my word of thanks to Mr. Vandeleur for the interesting 
paper he has read this evening. 

The President ; I think this Society may congratulate itself and feel proud of 
the work which has been done by one of its Vice-Presidents. We are delighted to 
see, on a second occasion in a very short time, our colleague. Sir George Goldie, 
returned from the Niger region. It is, I think, quite fascinating to think of the 
admirable way in which his expedition was conducted, of the foresight of its 
organization, and of the military skill with which success was secured, and Sir George 
Goldie has just explained to us the value of the expedition from a geographical 
point of view. It must be a great pleasure to all the officers, and especially to 
onr friend here, the lecturer this evening, to have served under such a chief 
as Sir George Goldie. Mr. Vandeleur has shown himself to be a most zealous 
geographer, for it is no easy work to carry on, during arduous military service, a 
complete series of astronomical observations, requiring much watching at night, 
much forethought, besides the skill which he has acquired in the use of instru- 
ments and in the computation of his observations, and I am sure we must all 
congratulate Mr. Coles on the great success which has been achieved by one of 
his pupils. It is now our pleasant duty to pass a vote of thanks, and I am 
sure it will be carried by acclamation, to Lieut. Vandeleur for the interesting paper 
he has read to us this evening, and for the work he has done for us in Africa, in 
completing these surveys, of which we shall have the use, and also for the interesting 
sketches on the screen which he has shown to us. I may add that we have to 
thank some other gentlemen as well as Lieut. Vandeleur for the splendid exhibition 
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you will be able to inspect after the meeting, in the next room. I am sure I 
may convey to Lieut. Vandeleur the thanks of the meeting. 


Note. — The accompanying map and plans have been reduced from Lieut. 
Vandeleur’s original drawing, with some additions from documents of the Royal 
Niger Company. 
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Adva>’tage was taken by the Council of the Society of the presence in 
London of the premiers of the Australian colonies in connection with the 
Queen’s Diamond Jubilee, to arrange for a conference on the subject of 
the renewal of antarctic exploration. All the premiers and agents- 
general, including those of Cape Colony, were invited to a conference 
on Monday, July 5, in the Council- room of the Society. The invitation 
was accepted by the Eight Hon. G. H. Eeid, Premier of New South 
Wales ; the Eight Hon. Sir Hugh Nelson, Premier of Queensland ; the 
Eight Hon. Sir Edward Braddon, Premier of Tasmania ; Sir Andrew 
Clarke, Agent-General for Victoria; Sir Saul Samuel, Agent-General for 
New South Wales; the Hon W. T.Eeeves, Agent-General for NewZealand. 
Unfortunately, at the last moment the premiers found it impossible to 
be present, and the colonies were represented by Sir Saul Samuel, Sir 
Andrew Clarke, and the Hon. Charles Bowen (New Zealand). The 
President, Sir Clements E. Markham, occupied the chair, and among 
those present were the Duke of Argyll, the Marquis of Lothian 
(President of the Eoyal Scottish Geographical Society), Sir Joseph 
Hooker, Admiral Sir George Nares, Admiral Sir Erasmus Ommanney, 
Prof. Eucker, f.r.s., Mr. Tardley, besides the following Members of 
Council ; General Sir Eichard Strachey, Admiral Sir W. J. L. Wharton, 
Sir John Kirk, Sir Charles W. Wilson, Sir George Taubman Goldie, 
Admiral the Hon. W. J. Ward, Admiral A. H. Markham, Sir Henry 
Thuillier, Sir George S. Eobertson, I 'olonel Farquharson, Hon. G. C. 
Prodrick, Colonel G. E. Church, Major L. Darwin, Mr. J. F. Hughes, 
Mr. A. P. Maudslay, Mr. W. M. Beaufort, Mr. E. L. S. Cocks, and 
Mr. Cuthbert E. Peek. 

The President opened the proceedings with the following address 
on the Importance of Promoting Antarctic Exploration ; — 

We, the President and Council of the Eoyal Geographical Society, 
have invited to confer with us on the subject of Antarctic Exploration, 
the premiers of Australasia, who are now in England, and the premiers 
of New South Wales, Tasmania, Queensland, and the agents-general 
of New South Males, Victoria, and New Zealand have accepted our 
invitation. I am glad also to say that the Hon. Charles Bowen, member 
of the Legislative Council of New Zealand, is also present. I would 
mention to our Australian guests who are present, that they meet here 
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the Vice-Presidents and Council of the Eoyal Geographical Society ; 
His Grace the Duke of Argyll; the Marquis of Lothian, represen- 
tative of the Council of the Eoyal Scottish Geographical Society ; 
Sir Joseph Hooker, the greatest living antarctic authority ; Prof 
Eiicker, our greatest authority on terrestrial magnetism ; Sir George 
Kares, one of the two admirals living who have crossed the antarctic 
circle (Admiral Maclear is the other) ; and Sir Erasmus Ommanney, 
who took so strong a part ten years ago in bringing forward this question. 
The urgency and importance of renewing antarctic exploration is, how- 
ever, strongly felt throughout the civilized world, and scientific societies 
in this country are unanimous on the subject. For several years its 
importance has also occupied the attention of scientific men in the 
Australasian colonies ; the subject has been brought to the notice of the 
Colonial governments, I believe, on several occasions since 1888, and 
in that year the Government of Victoria certainly expressed its willing- 
ness to take action, if the expedition received similar support from the 
mother country, and in that year there was a correspondence with the 
Treasury on the subject. 

The time has now come for making a sustained eSbrt to obtain funds 
for the despatch of an antarctic expedition under the joint auspices of 
the mother country and the colonies. But before entering upon the 
main question, I cannot refrain from referring to the geographical record 
of the colonies, and the part taken in that record by this Society. There 
is no finer passage in the history of discovery than that embodying the 
achievements of Australasian explorers. By indomitable pluck and 
perseverance, by the exercise of all the high qualities which combine to 
form the most perfect type of a geographical explorer, the vast deserts 
were traversed from end to end and the discovery of Australia was com- 
pleted. This Society had some share in promoting the great work of 
Australian discovery by grants of money — especially on the occasion 
of the Leichhardt search expedition, and by the bestowal of the Eoyal 
gold medal on Australian explorers, and fourteen minor awards on eleven 
different occasions. Altogether we have conferred awards on twenty- 
five Australian explorers. In fact, the Eoyal Geographical Society has 
for sixty-seven years worked hand-in-hand with the colonies in further- 
ing explorations. It has done so by effectual representations to the 
home Government in the early days of the colonies, by giving its cordial 
and active sympathy, by material help, and by conferring its honorary 
awards. These are our title-deeds for the right of appealing to the 
colonies now. 

The first duty of the colonies was to explore their own territories, 
and have their coasts surveyed — very arduous and difficult surveys, 
extending necessarily over many years ; but when that work is at 
length achieved, their clear duty is to take their share in the dis- 
covery and exploration of the unknown regions near to but beyond 
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-their own limits, first and principally for their own benefit — which is a 
very great one — hut also as taking a place among the civilized nations 
of the earth in a way worthy of their traditions and their parentage. 
In this country we feel that a great duty is neglected while the 
antarctic regions are unknown. This is the piece of work which faces 
us, which has got to he done, and which cannot he turned away from 
without discredit and shame. We feel that antarctic exploration is 
equally incumbent on our colonies in the southern hemisphere. It is at 
their doors, at the doors of those great communities which inherit the 
traditions of Britons. 

For the first time, there is now work to be done in which the mother 
country and the colonies can and ought to co-operate and labour actively 
together. It is hardly necessary to point out how much good so much 
co-operation and community of interest in a great and heroic expedition 
is calculated to do ; how the tendency will be to knit more closely the 
ties which connect us, to strengthen our sympathies, and to make us 
realize more forcibly perhaps, than in any other way, that we are one 
people with the same interests and aspirations. 

I will now lay before our guests the present aspects and conditions 
of the antarctic question. Both the Eoyal Society and the Council of 
this Society have appointed committees to consider the results to be 
obtained by an antarctic expedition, and its requirements. The com- 
mittees have made their reports, that of the Royal Society dwelling 
mainly on the urgency of a magnetic survey, and that of this Society 
enumerating the other valuable results of such an expedition, dis- 
cussing the character of the difficulties to be encountered and the equip- 
ment required. 

The subject was then brought to the notice of the Admiralty, and 
the reply of their lordships is dated April 1 of this year. While their 
Lordships regret that they are unable to take any direct part in organ- 
izing an expedition, at the same time they regard the enterprise as one 
of importance in the interests of science, and one the results of which 
they will watch with great interest. The Lords of the Admiralty are 
further prepared to aid in the outfit of the expedition to an exceedingly 
moderate extent. But we feel confident that this letter is not the last 
word, and that material assistance will eventually be given, both as 
regards the loan of officers and the grant of supplies, especially, and 
almost, I think, certainly, if the colonies resolve to co-operate with us. 
I may mention that when the resolution was brought forward at the 
British Association in favour of an antarctic expedition, the present 
Prime Minister, the Marquis of Salisbury, was on that occasion in the 
chair, and he put that resolution, which was carried unanimously. I 
consider that point gives us considerable hope if we should resolve to 
bring the matter before the Government, and we certainly shall do so 
if we are encouraged by the co-operation of the colonies. 
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The reply , of the Admiralty made it incumhent on this Society to 
endeavour to see how they could raise funds for the equipment of the 
expedition, and the Council took this question into serious considera- 
tion. We believe £50,000 will provide for the purchase of a ship, for 
stores and provisions, and the pay of men for one year ; hut a proper 
expedition should have two ships, and its work is well cut out for 
three years. We are confident that half the sum I have mentioned 
can he found in this country ; and we helieve that, if this is the case, 
the other half will he provided hy grants voted hy the Colonial 
legislatures. We are aware that there must he numerous demands on 
the Colonial revenues, and that they are limited. But, on the other 
hand, the advantages far outweigh all such considerations, whether the 
material advantages of an antarctic expedition are passed in review, 
or full weight is given to the credit of such an undertaking, or the wis- 
dom of cementing the friendly relations between the mother country 
and the colonies by common action in a great and good cause, has its 
influence in the decision. It is well understood now that all scientific 
knowledge leads directly or indirectly to practical and useful results, 
and its acquisition is therefore the legitimate work of every govern- 
ment. We earnestly hope that these reasons will guide the deliberations 
of our fellow-countrymen in the colonies, and, in conclusion, I would 
ask that this message may he conveyed to them. 

Our Society has shown in many ways in times past deep sympathy 
with the noblest aspirations of our fellow-countrymen in Australasia. 
This Society is insignificant as compared with any one of the colonies, 
and we only compare very small things with great in speaking of 
ourselves, but we are in earnest in this matter. We have numerous 
calls on our revenues, and they are very limited, yet so convinced 
are we of the direction in which duty points, that we are prepared 
to make great sacrifices. I am authorized by the Council to say that 
up to £5000 we will vote any sum any of the colonies may vote. I 
can say no more than this to convince our guests we are in earnest, 
and that, after careful, thoughtful, and mature consideration, we are 
impressed with the necessity of the renewal of antarctic exploration. 
Those better able to state the case briefly and clearly are in this room, 
and will put before you the results of an expedition. We shall then 
have stated our case, which is a strong one — utility, policy, patriotism, 
all plead for it — and I leave it with some confidence in the hands of the 
premiers of the colonies in the southern hemisphere. I will now ask 
His Grace the Duke of Argyll to state to you his opinion on the value 
of some of the results to be derived from antarctic exploration. 

The Duke of Aegtli, : I hope it will be understood by this meeting 
that I do not appear here as representing any particular branch of 
science. My life has been largely passed in pursuits much less agree- 
able. At the same time, for more than half a century I have had a 



378 


AN ANGLO-AUSTRALASIAN ANTARCTIC CONFERENCE. 


deep interest in many 'brandies of the physical sciences, and especially 
in geology, and I have been President of the Scottish Geographical 
Society ; in one respect, too, I can feel that I am a fit member of 
this meeting, because for several years it has been to me more and 
more an earnest desire that the antarctic regions should be thoroughly 
explored, because of the important questions upon which light must 
be throvrn by that exploration. In the first place, there is one 
general consideration vrhich has long struck me. It seems to me 
almost a reproach to civilization and to scientific men that vre have 
arrived at the close of the nineteenth century of the Christian era with- 
out knowing the whole superficial appearance of this little planet on 
which we live. "We have come to an age when, by the advancement of 
the physical sciences, and by the most wonderful discovery that has 
ever been made — I mean the analysis of light — we are actually able to 
analyze the substance and distinguish the chemical composition of the 
most distant objects in space. We can do it almost as correctly as a 
chemist will analyze a meteorite or an aerolite in his laboratory. This 
is an astounding result of science, and it does seem a strange contrast, 
compared with the analysis of the most distant regions in space, that 
we should not know the whole of this earthly home on which we live. 
It is only the other day, in the lifetime of most of the gentlemen I see 
here present, the great majority of whose hair, like mine, is tinged with 
grey, that we have come t^ know anything of the interior of one of the 
great quarters of our globe, viz. the great continent of Africa. Passing 
fiom that general consideration, I would like to indicate one or two 
points connected with geology upon which light might be thrown, I 
think, by a thorough exploration of the antarctic continent. It was only 
the other day that, in conversation with my noble friend. Lord Kelvin 
- — who stands facile princeps at the head of men of science in all those 
departments of physics in which mathematics are brought to bear — he 
said to me that he thought the most interesting question now to be 
solved was the antiquity of the oceans, of course including in that 
the antiquity of its continents, i.e. the great land-masses which have 
been separated on the oceanic surface by some geological operation. 
Our continents are nothing but large islands surrounded by the sea. 
Then, of course, the depths and characters of the oceanic spaces are one 
of the great questions, not only of geography, but of geology. I should 
like immensely to know — and it would throw a great light on these 
questions — whether there are any fossiliferous rocks in the antarctic. 

We have learned, I think, with astonishment, in a way completely 
puzzling to our theories as to the decreasing heat of the globe, and its 
capability of supporting animal and vegetable life, that there are rocks 
towards the north pole, with fossiliferous beds showing a rich and 
varied vegetation, thus proving that it was possible to sustain life in 
those latitudes at some period of the world’s history. This is rather 
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a puzzle to geologists and physicists, and it seems to me that the rocks 
discovered in Greenland, full of rich fossil vegetation, indicate a close 
connection between that country and the land we oursel ves dwell upon. 
It is only about thirty-five years ago that, rather by accident than 
good guiding, I was fortunate enough to discover a small piece of 
fossiliferous rock in the island of Mull, that contained the most 
beautifully preserved fossil leaves, which can now be seen in the 
British Museum. The discovery of that small piece of fossiliferous 
rock gave the key to the geological age of all the trap rooks of the 
Hebrides, the Shetland islands, and Greenland. Now, it would be of 
immense interest if we coxild discover also in the antarctic continent 
any fossiliferous beds showing the nature of the vegetation that may 
once have existed there. It is most probable that when the north pole 
was of so temperate a character as to bear vegetation of a kind com- 
parable to that now flourishing in Japan, the antarctic lands too 
were capable of sustaining such life. That would be a very valuable 
indication as to the conditions under which that vast hollow has been 
formed in which the almost limitless pacific ocean lies. 

There is another point I should like to see more or less decided by 
the exploration of the antarctic continent, and that is the question 
which is just now exercising geologists almost more than any other, 
viz. the effects of what we know as the glacial age. You know, no 
doubt, that since ’41, since the arrival of the great Agassiz in this 
country, who introduced to the cognizance of British geologists the 
action of ice in the form of glaciers, the glacial theory has been grow- 
ing, growing, growing, becoming more fixed in the imagination of the 
geologists, and giving rise to the theory that all our existing surfaces 
north of the latitude in which we are now standing, were mainly 
moulded by a great ice-sheet — not icebergs, not even glaciers in the 
ordinary sense of the word, but an enormous mass of ice 2000 or 
3000 feet thick, which may, though no one knows how, account for 
the deposit of the superficial gravels and boulders. For myself, I 
never believed in that theory. I don’t believe that an ice- sheet of 
that kind existed, but if there is any part of the globe where existing 
facts will throw light on the subject, it is the antarctic continent. I 
remember I was much struck many years ago, in reading the account of 
Sir Joseph Hooker’s voyage, in the Erebus and Terror, in the antarctic, 
to find that, whereas the icebergs in the north are almost invariably 
jagged and peaked in their forms, and excessively irregular, almost all 
the icebergs in the antarctic ocean were perfectly horizontal, vast table- 
lands of ice floating in the ocean. We all know how it is that the 
icebergs in the north assume that form ; they are born, or “ calved,” by 
falling masses from ice-sheets — glaciers, in short — which flow into the 
sea from the vast continent of Greenland. It appears to me that the flat 
tops of the antarctic icebergs indicate conditions under which no such 
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disruptive movements take place as account for the form of the northern 
bergs. We may probably have there a very considerable continent covered 
with a true ice-sheet, and the question is, What is the cause of motion ? 
Does it move horizontally without any thrust from high mountains ; or 
is it formed gradually by the excess of falling snow over the powers of 
melting, until at last the power of flotation lifts it up, and carries it 
along the ocean? All these are questions on which the exploration 
would throw the greatest light. It would reflect also on many problems 
at our own doors, and I cannot adequately express the interest I feel 
in this matter. With regard to the appeal made to our fellow-citizens 
and fellow-subjects and countrymen in another part of the globe, I have 
no doubt of its success. We need not appeal to the colonists on merely 
utilitarian grounds. It is acknowledged that the very soul of science 
lies in the divine curiosity which makes us seek the explanation of all 
the phenomena of the globe. I have no doubt whatever that when they 
see exertion made in this country, they will think it due to their own 
reputation and credit to give us their hearty co-operation and help. 

The President : After what His Grace has said, I think no one in 
this room has any further doubt as to the interest which attaches to the 
exploration of the antarctic region, but I am sure this meeting will like 
to hear a few words from our old Vice-President, Sir Joseph Hooker, 
who accompanied that famous expedition under Sir James Ross. I 
believe he is now the sole survivor. 

Sir Joseph Hooker : I feel it to be a great privilege to be allowed to 
address this meeting, both because I have myself visited three of the 
colonies of which there are here present the representatives, and because 
of my having, in my connection with Kew, so long co-operated with the 
Australian colonies in their endeavour to add to their vegetable resources. 

Interested as I naturally am in antarctic exploration, it has always 
appeared to me remarkable that never since Ross’s great discoveries, now 
sixty years ago, have the scientific societies of Australia, of most of 
which I have the honour of being a Fellow, made a serious joint effort 
to send a vessel, on however limited a scale, to explore that vast region 
extending all round the globe for nearly 1500 miles from the south pole, 
which lies as it were at their feet, and which has hitherto been pene- 
trated to any distance beyond the antarctic circle on two meridians only. 

To the eloquent tribute paid to science by the Duke of Argyll, and 
his lucid statement of the results to be obtained by an expedition to 
what he has rightly indicated as by far the largest hitherto unex- 
plored area on the surface of the Earth, I have nothing to add. If, how- 
ever, I were asked what I think would prove to be the most prolific 
subject, in a scientific point of view, to be investigated by such an expedi- 
tion, I would instance hydrography, including the natural history of the 
sea-bottom, geologj', meteorology, and, above all, magnetism ; but there 
is, further, a vast field for discovery in all departments of zoology and 
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botany, and I would conclude by expressing my passionate interest in 
the objects that have called us here together, and my ardent hope that 
antarctic exploration will be pursued by the Australian colonies with 
zeal and efficiency. 

The President: I would now ask Prof. Eiicker, a prominent 
member of the Eoyal Society, to address to the meeting a few remarks 
on the subject of the results from an antarctic expedition with regard 
to terrestrial magnetism. 

Prof. Euckee : I don’t think it will take more than a few minutes to 
place you in possession of the main facts which lead magneticians to 
desire that this expedition should be despatched, as at present we are in 
a very early stage of knowledge with regard to terrestrial magnetism — 
in the same state in which astronomy was before Kepler and Newton. 
We are getting together a number of facts, but have not yet found the 
thread which binds them together. It is necessary that observations 
should be taken in every part of the globe, and especially around two 
or three points of interest in the far north and south respectively. 
Such observations are of importance, as it is just possible that by means 
of them we may arrive, in respect of terrestrial magnetism, at the stage 
which astronomy has now reached, and be able to predict, for many 
years to come, in what direction the magnet will be pointing at any 
given time and place. At present, in the more civilized portion of 
the world, we can do this for a few years. I have drawn out a table 
of the change of declinations for the English channel, which has proved 
very accurate for a range of ten years; but in the southern regions 
such calculations may be many degrees out, as we have very little know- 
ledge of the direction in which the magnet points. The map serves to 
illustrate this. There are three points of land which enter the southern 
region — America, the Cape, and Australia ; two of these belong to the 
British Empire. At all these three points the direction of the magnet 
is changing very slightly indeed ; during the last thirty years it has 
changed but half a degree at the Cape, and at Melbourne, and also to a 
very small amount in South America. But, curiously enough, in the 
intervening seas, we have every reason to believe that a change is going 
on rapidly, though we have little knowledge as to what it is. It is, 
therefore, important that these spaces should be mapped, and though 
no great number of steamers pass from the Cape to Australia in the far 
south, those that do so may occasionally go a good many miles out of 
their course because they do not know the magnetic variation. 

The position of the south magnetic pole has never yet been accurately 
determined. Sir James Eoss got to about 150 miles from it. But there 
are other points of considerable magnetic importance, namely, those at 
which the masrnetic force attains a maximum value. There are two 

O 

such in the northern hemisphere— one in Canada, one in Siberia ; but 
there is some question as to whether there are one or two in the southern 
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hemisphere. If there are two, they are near together, and probably not 
far from the magnetic pole. It is important we should know where 
they are and whether they are moving. Probably, to make sure whether 
there is any movement going on, we should have to wait for another 
fifty years, after a new series of observations was made, and that is 
certainly a good reason for not delaj’ing the beginning of so lengthy 
an inquiry. It is not a matter of the last importance to get to the 
magnetic pole, hut it is to survey the land round it, both from the 
practical and the scientific standpoint. Every magnetician in the world 
hopes that this most interesting magnetic problem will be solved, and 
I sincerely trust that the Australian colonies will join with England in 
sending this expedition. 

The PfiESiiiEXT : 1 regret that Dr. John Murray is unable to be here. 
He has written the following letter : — 


“Challenger Office, Edinburgh, July 3, 1897. 

“ Dear .Sir (.'leiients Markhaji, 

“ I very much regret that engagements in .Scotland will 
prevent me fiom taking part in the Conference on Monday. 

“ t'ould I have been present, I should have been able to add little 
to what I have already said with reference to the advantages, from a 
scientific point of view, to be derived from a complete exploration of 
the south polar regions. 

“ It is much to be regretted that the Government cannot see its way 
to fit out an antarctic expedition at the present time. Ever since 
Britain became a great sea power, learned men have been able to induce 
governments to dispatch a naval exploring expedition about every 
quarter of a century. That interval has more than elapsed since the 
Chdlengtr expedition, and, for the sake of the navy and our intellectual 
progress, it may be hope<l that the CliaUtiigi'r expedition will not be 
the last of the series. 

“ It would be a magnificent thing should the Home Government be 
led to reconsider this matter through some joint action on the j.art of 
the colonies : it would le an evidence of high intelligence as well as a 
marked advance in political development. 

“ This is a subject which should concern, not only the Australasian 
colonies, but all the colonies of the Empire. I am a colonial — a Canadain 
— and I would be much disap]>ointed should Canada not take a part in 
any colonial movement in the direction here indicated. The main object 
of such an expedition would be to obtain a fuller knowledge of the globe 
on which we live, and the acquisition of new knowledge is of great 
interest to all progressive peoples, whatever may chance to be their 
geographical position on our planet. 

“ Yours sincerely, 

“John MLiiRA-i.” 
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You have now heard the eloquent address of His Grace the Duke of 
Argyll; you have heard what Sir Joseph Hooker has said, and you 
have heard of the importance of the magnetic survey from the lips of 
Prof. Eiicker. I would say to our guests connected with Australasia — 
and I regret that most of them are only present here in spirit — -that 
this is our case. I now ask those present to address us a few words on 
their side of the question. Perhaps Sir Saul Samuel will speak. 

Sir Saul Samuel (New South Wales) ; I had no idea when I entered 
this room, or up to the present moment, that I should he called upon to 
address any observations to you, as I had fully believed that my own 
premier, Mr. Eeid, would be present; but he doubtless, like most of 
the colonial premiers now in England, is detained by other pressing 
engagements. I have taken some interest in this question, but will 
not pretend to address you from a scientific point of view in any 
way, as I possess no scientific attainments. We know, as we have 
heard most learnedly to-day, of the value to science which would 
attach to an exploration of the antarctic ocean, but there is some- 
thing more than that to interest the Australian colonies — it abounds 
in whales, and whaling is a commercial undertaking which can be 
carried out with great advantage. Many years since it was a great 
industry, particularly in Ne w South Wales, and we had a large number 
of ships trading to the antarctic ocean whaling, and bringing back 
large cargoes of oil. This led to great wealth at the time, but the 
discovery of mineral oil ultimately destroyed or helped to destroy the 
industry, and now there is very little whaling, though there is still 
something going on. Ships are being fitted out in Tasmania and New 
South Wales with a view to reviving that industry. Seals also abound 
in these seas, and would form another branch of industry. I cannot 
say what my Government may be prepared to do in the matter, but I 
have before urged on them to endeavour to contribute in aid of the move- 
ment by this Society, and I don’t altogether despair that that will yet 
be done. I will take an early opportunity of seeing my Premier, Mr. 
Eeid, and talking to him about it. I am sure he is well disposed. I 
think that if the President and His Grace the Duke of Argyll had a 
personal interview with him it might have some effect. I thank you for 
listening to these few remarks. 

Sir Anduew Clarke (Victoria) ; I must limit my remarks to calling 
your attention to the fact that the Government I represent felt great 
sympathy for this movement some years ago, and made a specific offer 
of support. I believe that sj)irit still exists, although perhaps the 
ability of the Government to assist is not so great now as it was then. 
Still I think that it would have assistance both from the Government 
and the community. The sentiment is still alive, and some assistance, 
according to their means, will be accorded. For myself, I think I can 
best limit myself to saying that I will take care that this matter is 

2 c 2 
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placed before my Government, and attention called to the various points 
raised by the speakers to-day. Considering the interest taken in this 
matter nearly fifty years ago, with reference to magnetic observations, 
I think you can reckon that a fair amount of sympathy and support 
will be given by the colony I represent. 

The President; We have here a member of the Legislative Council 
of New Zealand, who, although he cannot speak in an official position, 
can speak with a large knowledge of the feeling which exists in the 
Legislature of New Zealand. I will therefore ask the Hon. Charles 
Bowen to address us. 

The Hon. Charles Bowen (New Zealand) : I am very sorry that 
there is not an official representative of New Zealand here to-day. I 
can only attribute this misfortune to the many engagements of which 
Sir Saul Samuel has spoken, and I hope that, notwithstanding the 
absence of the chief official representatives of the colonies, they will go 
back to the Antipodes with the determination to aid in the enterprise 
which is proposed by this Society. I have no hesitation in speaking of 
what I believe to be the interest taken in this subject by the Legislature 
of New Zealand. I have been for a long time a member of the Legislature 
of that Colony, and know something of its feeling on this matter, because 
I tested it not long ago, as an old member of this Society. I believe, if 
a vote of money for an antarctic expedition was proposed by the Govern- 
ment of New Zealand, it would be carried with acclamation. I must 
saj' this too in regard to the Government : the present Premier is 
unable, owing to previous engagements, to be here to-day ; but when a 
deputation went to the Government only a year ago on this subject, 
the pjresent Premier expressed his great interest in the matter, and said 
that he would correspond with the other governments of Australasia, 
.>nd if they were willing to come forward, he would be very glad to 
make a proposal to the Legislature to co-operate with them. But he 
seemed to think it was rather useless for one colony to act alone. 
Since then, I have not heard that anything particular has been done, 
but I feel quite confident if, in this Jubilee time, the Premiers of the 
different colonies could be got together, some step might be agreed 
toby them to bring the question before their respective legislatures. If 
a vote were proposed in New Zealand, I am confident it would be carried, 
from what I have seen of the feeling of the Legislature. I quite concur 
with all that has been said by His Grace the Luke of Argyll as to the 
discredit that attaches to all Englishmen, more especially to those who 
live nearest to the south pole, from the fact that no effort has been 
made to discover the secrets of that great unknown area. I still hope, 
and indeed feel sure, that the colonies will be willing to take their 
fair share in the cost of exploration, if the matter is brought before 
them. I regret to find that, instead of the Jubilee being a good time 
to bring premiers together, political and other interests have made it 
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difficult for them to assemble ; but I hope something 'will come of this 
meeting. 

The President : I think we may feel satisfied as to the interest 
taken in the antarctic question throughout the Australasian colonies. 
I think we have heard from the Agents-General of New South Wales 
and Victoria such words of hope and encouragement as will make us 
feel that this conference has not been called together in vain, and, still 
more, we are glad to hear from Mr. Bowen of the feeling that he knows 
to exist in the Legislature of New Zealand. I therefore feel some 
confidence that, after the proceedings of this conference have been laid 
before the Premiers of Australasia, as they will be by the agents- 
general, a movement will arise among the governments of these 
colonies which will enable us next year to push the matter to com- 
pletion. I am not aware of anything more we can say on this occasion. 
We have had stated to us in the ablest way the results to be derived 
from an expedition, and we have had stated to us, by our guests from 
Australasia, the feeling which they have on the subject. 

The Marquis of Lothian; Before separating, I should like to ask 
for a vote of thanks to our President to-day, for if any of us take 
interest in this matter, it will be largely due to the efforts of Sir 
Clements Markham. I should, too, like to say one word, which I 
think would appeal to many people, and that is, that the work of 
antarctic research should be done by Englishmen. Looking at the 
map which hangs before me, it strikes me that almost every name 
in the south has been given by this country. I know that foreign 
countries are at this moment striving to inaugurate expeditions in 
order to discover what we ought to try and do ourselves. I should 
not like to see foreign names upon that hemisphere where all the 
civilized points are inhabited by our countrymen and belong to this 
country. Therefore, though I am not urging the work upon you from 
so high a level as that of science, still I think that our historical 
record in all jjarts of the world, which has been begun by Great 
Britain, should not allow that to fall into the hands of others. We 
cannot expect to do all, but should be first in the field, and I think 
I might appeal to some who would not be moved by scientific con- 
siderations, to help to keep up the reputation in which we have so large 
a share. I must ask you again to return a vote of thanks to Sir 
Clements Markham for so kindly presiding and inviting us here to-day. 
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AN EXPEDITION TO THE SOURCE OF THE NIGER.* 

By Colonel J. K. TROTTER, R.A. 

Taking the interior of Sierra Leone as a whole, and dealing with the 
part we visited lying north of 9^ X. lat., there appears to be a strip 
of country hounded on the north by Wellia, Saionia, Lakhata, and 
Buruta, on the west by the Great Skarcies, on the east by Bumban 
and Karena, and extending on the south-west to the coast, which is 
perfectly flat, and not more than from 100 to 300 feet above sea-level. 
The rest of the country is hilly or mountainous, and has an elevation 
of from 800 to 3000 feet above the sea, the least accidented part teing 
that between the line Kalieri-Dakolofe and the Tintarba valley. South 
of Tana the Great and Little Skarcies rivers run side bv side, at a 
distance from each other of from 15 to 20 miles, through a perfectly flat 
country, with no well-defined watershed to separate them. 

Of the tribes with which we were brought into contact the principal 
are the Mendi from the Sherbro country, the Limba from the country 
north and west of Bumban, the Susu from the Great Skarcies valley 
and the northern boundary, and the Kuranko. I have already s^ioken 
of the last. Of the Limba we saw little. Aj)parently they do not take 
service in large numbers at Freetown as the other races do. Traders 
of that race, however, are found in the interior, and they seem to be 
fairly intelligent and pushing. They are more warlike than the other 
tribes. 

The Mendi form the bulk of the carriers obtainable at Freetown. 
They are very low in the scale of civilization, pagans, and very supersti- 
tious. They have no morale nor link to bind them together ; vanity, 
pride, and self-esteem are quite strange to them, and in corporate form 
they are contemptible. As labourers and carriers, however, they are 
very useful, and individually show great courage and endurance. They 
will struggle with a heavy load till they drop, and will subsist on a 
handful of rice a day without complaining. 

The Susu are Mussulmans. They are generally employed as 
servants and hammock-boys, and in positions a little superior to that 
of labourers. They have plenty of pride and self-esteem. They look 
down upon the other tribes, and regard it as a dreadful insult to be 
called a Mendi. They are generally men of good physique, very fond 
of dress, and, whilst working from day to day with no clothes at all on 
worth mentioning, will turn out, on reaching a town, in the most gaudy 
raiments. 

All the natives of the West Coast, in spite of their defects, which 
are very apparent, and which in general are those of a low order of 

* Paper read at the Boyal Geographical Society, December 7, 1896. Continued 
from p. 2.j9. Map, p. 348. 
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civilization, appear to me to be tractable and to be very ready to obey 
the direction of the Europeans. They have their own little quarrels 
and jealousies, but when once communications are opened in the interior, 
I do not believe that the Sierra Leone Government will have any 
serious difficulty with them. Their best point is their light hearted- 
ness, which indeed, I think, is the bright spot of West Africa. It is a 
country where the worst jokes never fail to be appreciated, and where 



RISC. OF T.\HISSO. 

^Froni a phutograiM by Captain Pa saga, Prtsidt nt of tht Fi'sndi Comutission ) 


one is certain of bringing down the house without having any claim to 
being a wit. 

In considering the native question, it is important to bear in mind 
that the natives of Sierra Leone proper, except for those who have 
come there from up country to find work, are quite distinct and 
separate in race, tradition, and language from the natives of the 
interior. The Sierra Leone people are a people to themselves, and I 
think it is a matter of regret that some name has not been given to the 
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Protectorate recently added to British Colonial Empire, to distinguish 
it from their settlement. 

The country of the interior is as yet altogether undeveloped and 
untried. What its producing power is no one knows. All that is 
known is that the natives, with the merest scratching of the soil, grow 
rice, cassava, guinea-corn, cotton, and native tobacco in such quantity 
as the}’ require. Their method of making a farm is to cut down the 
hush to a height of about 3 feet, leaving the trunks and roots of the 
trees untouched. After the vegetation which has been cut becomes 



> TACKING HICE. 

(F/v;«i a phetu'j ui}jh htj ("ajftahi Pre--‘ident of the French Commission.) 


dry, they set a light to it and let it burn. Cassava plants are then put 
into the ground, and the earth is heaped over them. Eice is now sown 
on the top, and the land is left to itself. With this amount of cultiva- 
tion two crops are produced annually. But the amount of ground 
cultivated by the natives bears a very small proportion to the total 
area of the country ; it is only an acre or two here and there. The 
land, however, possesses undoubtedly great natural advantages ; it has 
an unfailing water-supply, a rich soil, and is within easy reach of good 
markets. What it requires is a system of communications, and the 
establishment of posts on the highlands of the interior. The winding 
paths and carrier transport are quite unsuited to commercial purposes, 
and the experience of our commission has shown that mules are well 
able to do everything required of them in West Africa. The French 
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officers rode their mules on all occasions ; the animals had no difficulty 
in surmounting every obstacle and in climbing the most difficult ground, 
and they finished the commission in better condition than any other 
living thing in the camp. There is no serious difficulty to overcome in 
making the roads fit for wheels. This done, and with the railway 
system in the southern part of the Protectorate, transport would he 
cheap, and it would he possible to establish posts in the highlands 
of the interior. The question at the bottom of everj^ undertaking in 
West Africa is that of health, and the one serious enemy to health, so 



THE SOUIICE OF THE NIOEK. 

{From a photograph by Colonel FieOtrick Cordeiv, Cortnior oj^ Sierra Leont.) 


far as I know, is malaria. But malaria has been overcome in more 
than one of our colonies, and in the interior of Sierra Leone, at a height 
of over 2500 feet, with a good water-supply and a hard dry surface, it 
is hard to believe that, when stations have been carefully selected and 
prepared with due regard to sanitary conditions, malaria will continue 
to he a serious danger. 

The exploration of the interior of Sierra Leone dates from the 
arrival in the country of the present governor. Previous to this, it is 
true, some good work had been done by Mr. Garrett, Major Kenney, 
and others ; but Colonel Cardew, who is a man of great energy, a good 
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topographer, and is gifted with a wonderful constitution, has taken the 
work in hand systematically, and will, if he remains in the country, 
before long have explored every corner of British territory. Geo- 
graphers owe him a great deal for having found the solution to many 
problems which have puzzled them for years. In company with 
Major Grant, E.E., he has done this year a very remarkable and valuable 
piece of exploration. Sending up Major Grant to Kruto by a different 
route to that followed by the commission, he thus obtained a second 
traverse by another line to this place. After Major Grant had fixed 
the longitude of Kruto by lunar distances, and had carried the time 
to Tembi Kunda and back, the governor went to Tembi Kunda, and 
from there traced the Anglo-Liberian boundary along the meridian of 
10° 40' W. and down the Mano river, the course of which was quite 
unknown before. In another year or so the interior of Sierra Leone, 
instead of being an unknown land, will become one of the best-mapped 
parts of unsurveyed Africa. 

I hope others will be able to say something about the work which 
was done in the way of obtaining longitudes by Captain Hill’s method 
of photography. Mr. Tyler managed the photography alone, and much 
credit is due to him for what he managed to do under circumstances of 
.some difficulty. An observer, to do work of this kind, should be 
free from every other duty, at any rate during the days that he is 
engaged on it. In our case this could not be managed, and Mr. Tyler, 
after a hard day’s work, had to sit up all night with his camera, and to 
work as usual the next day. The objection to the system of photo- 
graphy which necessitates a camera remaining in position for many 
hours, that the danger of the instrument shifting must be great, does 
not appear to be real. The solidly built camera stood very fii-m, and 
the operation of taking the photographs appears to be simple enough. 
Provided that the results are sufficiently accurate, the method appears 
a very practical way of obtaining absolute longitudes. 

Notes on the Climate. 

The remarks made here must be regarded more as the result of irregular observa- 
tions having but a limited value for trustworthiness, and as the experience of indi- 
vidual feelings, than as having any positive scientific importance. The observations of 
barometer and thermometer were taken at different hours daily; the first obser- 
vation, which was made about the same hour daily, first thing in the morning 
(from 5.30 to 6.30 a.m.), and the second when the loads reached the halting-place 
(in the morning, noon, or evening). The only instruments in our possession were 
an aneroid barometer, and a maximum and minimum thermometer. The minimum 
thermometer got out of order from the first, and could not be put right ; the 
maximum was, therefore, read twice daily as an ordinary thermometer. The 
instruments were carried in a case which was packed inside a tin box. The case 
was kept covered up as far as possible, but in spite of protection the box got very 
hot with exposure to the sun, and the recorded temperatures, after a march, cannot 
be regarded as fair shade temperatures. All the clinical thermometers carried by 
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the commission, which read up to 110° or 112°, and were carried in boxes, and 
protected as far as possible, hurst between the watershed boundary and the Kaba 
river. In consequence of the healing of the box in which the thermometer was 
carried, and the absence of a current of air, an arbitrary reduction has been made 
from the temperatures actually recorded after a march. 

Between Port Lokko and Bumban (December 16 to 25, 1895), the lowest of the 
early morning readings was 70° (Mapema, 5.15 a.m., December 22), the mean being 
72-5°. The highest reading was at Eotata (9 a.m., December 20), 84°, and the 
lowest at Mapema (12.30 p.m., December 21), 81°. The weather at this stage was 
not excessively hot, hut the atmosphere was moist and heavy, and the climate 
resembled that of Freetown. 

Between Bumban and Kruto the lowest early reading was at Isaia (5 a.m., 
December 31), 58°, the highest 73"5° (Lengekoro, 5 a.m., December 30), and the 
mean 68°. The highest day reading was 84° (Kundembaia, December 30, 12.30 p.m.), 
and the lowest 68° (Isaia, 11.45 a.m., December 31). On this last day the sun was 
obscured by mist. 

The nights on the higher ground north of Bumban were perceptibly cooler than 
m the first stage, and the air drier and fresher. Between Lengekoro and Kruto 
there was a heavy dew every morning, and generally a dense mist till the sun was 
some hours above the horizon. This heavy dew was only experienced at this 
stage of the journey, but during the months of December and January there was 
everywhere a considerable condensation. 

During the month of January, 1896, from Kruto to Boria, the lowest early 
reading was 58° (Kulakoia, 7 a.m., January 27), and the highest 75° (Bali, 6 a.m., 
January 26), the mean being 69°. The highest day reading was 86° (Boria, 

12.30 p.m., January 31), and the lowest 67° (Samaindu, 12 noon, January 27). 

The weather this month was never oppressively hot ; the nights were always 

cool or cold, and on the top of the mountains the air was fresh and bracing, and a 
strongish breeze was always blowing (generally hartmftan), which had the effect of 
making the skin feel chilly, doubtless from evaporation. The valleys were hot and 
close, the trees excluding both sun and air. Their bottoms are not swampy in the 
sense that the expression is understood to bear in the low country, where there is 
frequently a depth of 3 or 4 feet of stagnant, offensive mud ; hut they are covered 
with decaying vegetation, marshy, and no doubt malarious. The difference of 
temperature from day to day in December, January, and the early part of February 
is very remarkable. A cold night is succeeded by a close one, and the pleasantest 
day by a very enervating one. This is probably due to the wind, and from the 
variation of temperature it is clear that the harmattan, which accompanies the 
coolest weather, does not blow by any means every day. 

In the month of February, 1896, from Boria to Kalieri, the lowest early reading 
was 58° (camp north of Mount Kerne, fi.SOa.m., February 14), and the highest 74° 
(Boria, 6 a.m., February 2 ; Boala Karafaia, 6 a.m., February 20; and Kambaia, 

6.30 a.m., February 25), and the mean 68°. The highest day reading was 96° 
(Sanaia, 5.30 p.m., February 25), and the lowest 70° (Kiridugu, 11 a.m., February 7). 

The weather in the early part of the month was much the same as in January 
in the latter part it became hotter, and the sun was more powerful. The nights 
were generally cool. The harmattan wind, which is prevalent in January and 
December, disappears this month. 

In March, from Kalieri to Yomaia, the lowest early reading was 63° (Kabuya, 

6.30 a.m., March 19) and the highest 76° (Bibia, 6.30 a.m., March 16), the mean 
being 72°. The highest day reading was 95° (Yomaia, 5 p.m., Alarch 28), and the 
lowest 73° (Kalieri, 10 a.m., March 10). The weather this month was sensibly 
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hotter, and the marching and climhing were found much more exhausting. The 
air also felt less dry, and for some time, near Kalieri, there was much cloud. Eain 
fell on one or two days. 

From April 1 to 24:, whilst still in high country, the lowest early reading was 
70° (Kaba river, 6.30 a.m., April 4), and the highest 80° (Kaha river, G.30 a.m., 
April 5), and the mean 76°. The highest day reading was 100° (Lakhata, 3 p.m., 
April 16), and the lowest 86° (Kaha river, 6 p.m., April 1). The weather 
continued to get hotter. At times it was cloudy, and a little rain fell at night. 
Descending to the low country, which has an elevation of not more than 400 feet 
above the sea, during the period between April 24 and May 5, from Balifilli to 
Kamhia, the lowest early reading was 70° (near Wellia, 6.30 a.m., April 28), and 
the highest 84° (near Wellia, April 25, 6.30 a.m.), the mean being 79°. The 
highest day temperature was 89° (Balifilli, 3 p.m., April 24), and the lowest 82° 
(Kukuna, 3 p.m.. May 3). We were now in the coast region, and the climate 
was again that of Freetown, the air being heavy and close, though the sun was 
not powerful, the sky being overclouded everyday, and heavy rain being imminent. 

The rainy season in the interior, as we learned from the French officers who had 
been stationed in the Western Sudan, begins earlier than on the coast, and the 
rainfall is less. In March, when in the neighbourhood of Kalieri, the rains 
appeared to be near, but as we travelled west the sky became clearer. 

Rain fell on the following days, mostly in the form of thunderstorms and 
tornadoes, and generally after sunset. 

Januari/ 22 and 23, 1896. — Camp, north of Temhi Kunda, Heavy rain at 
night, short duration. 

Fehruary 19. — Boala Karafaia. Heav)' rain at night. 

Fthruary 22. — Salamaia. Heavy rain at night. 

Fehruari/ 23. — Salamaia. Rain in morning, quantity small. 

Fthruary 25. — Sanaia. Heavy rain at night. 

March 4 and 7. — Camp, north of Kalieri. Heavy rain at night. 

March 26. — Camp on 10th parallel. Heavy rain at night. 

March 27. — Camp on 10th parallel. Little rain during day ; day cloudy. 

April 6 and 10. — Camp on Kaba river. Rain at night. 

April 16. — Camp, north of Lakhata. Rain in afternoon. 

^Ipril 17. — Camp, north of Lakhata. Heavy rain at night. 

.1;); iZ 23. — Kankuia. Little rain at night. 

April 24. — Balifilli. Little rain during day. 

April 27. — Camp on Great Skarcies. Heavy rain at night. 

April 28. — Camp on Great Skarcies. Very heavy rain in evening and all night. 

It appears from the recorded temperatures that the high ground of the interior 
from 1500 to 2800 feet above the sea is much cooler, at any rate at night, than the 
coast region. The coolest months of the dry season are December and January. 
The day temperature in February is higher than in January, and it increases to 
about the middle of April, when the sun’s declination is the same as the latitude. 

As regards the comparative healthiness of the interior, without venturing to 
give a medical opinion, 1 think there can be little doubt that it is less malarious 
than the swampy country of the coast, and that there are certain places, notably 
on the plateau north of Saionia, and on the hills of the eastern boundary, in which 
Europeans might live with much better prospects of health than on the coast. 
According to the experience of the French, the posts of the Western Sudan, when 
first occupied, were found to be unhealthy, but after the stations have been put 
into order and sanitary measures have been adopted, they become healthy. 

The natives of the interior are strong and healthy, and of better physique than 
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those of the coast. They do not suffer from fever, according to their own account, 
except during the rains, and then in a mild form. The disease which we found 
to he prevalent everywhere, in some places so much so that it might he fairly 
described as epidemic, was bronchitis. 
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28*1*25 

! 1801 

‘ 80 

ll.O 

a m. 

lli 


•28-12 

' 1860 

7*2 

5.30 

a m. 


Buiia 

„ 12 

. 28*45 

; 14f0 

73-5 

9.30 

a.m. 

7; 



2S 35 

1550 

1 

5 30 

a.m. 


Kaminda ... 

13 

27*675 

1 2210 

1 71 

9.15 

a.m. 

14 



27*525 

1 230) 

70 

5 20 

a.m. 


Tembi Kunda 

„ 19 

' 27-175 

. 2750 

7.3 

11.0 

a m. 

5i 


27*05 

28.50 

: 69-.> 

6 30 

a.m. 




27*1 

' 2.800 

7« 

7 0 

a.m 


Camp I. 

„ 21 

27-275 

*2600 

' 72 

8.43 

a m 

34 


27*23 

2675 

70 

6. 30 

a m. 


Camp ir. 

,, 22 

27*35 

2520 

79 

11 0 

a.m. 

3i 


27-35 

*2520 

70 

6.0 

a.m. 


Camp in. ... 

24 

27-30 

2580 

33 

12.0 

noon 

3 


Bali 

„ 26 

2S-U0 

1900 ' 

76 

11.45 

a.m 

6 



•2-* 05 

1850 

74 

6 0 

a.m. 




28 to 

1^01 

7.5 

6.0 

a.m. 


Kulakoia . . 

27 

27*825 ’ 

2( HO 

79 

11.45 

a.m. 

4 



27-75 

2020 

58 

7,0 

a.m. 

3i 

Samaindu ... 

.. ,, 29 

27 60 

•2250 

»«7 

1-2.0 

noon 



27'tU 

*2250 

61 

6 30 

a.m. 



*At sea-level. 


Halted at Buml>aii 25th 
ol Itetember 


Halted at Kruto 5tii and 
()th of January. 


14tli, 15tli, 16tb, l7ili, and 
10th of January halted 
at Tembi Kunda. 

Halted 20th at Camp I. 


Halted 2'lrd of January 
at Camp Ifl. Tornado 
at night, 22nd and 23rd 
of January. 

Halted 25th at Bali 


Halted 28tli uf January 
at Samaindu. 
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riace. 


Date of 
leaving. 

Mean 
height 
of baro- 
meter. 

Thermo- Hours of 
Corre- meter reading 

spending readings thermometer 
altitude. (Fahren- and 

heit). barometer. 

Distance 
marched 
from 
last halt. 

Eemarks. 



lS9b. 

ln< lies. 

Feet. 

Degrees. 



Miles. 


Yaria 


Jan. 

;iu 

25! uo 

1900 

bO 

4.0 

p.m. 

2^ 






2N-00 

1900 

65 

U 0 

a.m 



Daudafarra 


„ 

31 

27 95 

1900 

71 

9.45 

a.m. 

Oi 
— 4 






27 yu 

2100 

64 

6.0 

a.m. 



Boria 


Feb. 

2 

2765 

2225 

b6 

12.30 

p m. 


Halted 1st of February at 





27 65 

2.00 

74 

6 0 

a.m. 


Bona. 

Mussadugu 



4 

27 65 

2200 

76 

11 0 

a.rn. 


Halted 3rd of February 





27 b25 

•2250 

7U 

6 --O 

a.m. 


at Mussadugu, 

Kirimandugu 



0 

2h 25 

1650 

75 

10 0 

a.m. 

3 

Halted 5th of February 





2a* 15 

1775 

64 

5.30 

a.m. 


at Kirimandugu. 





2H*225 

lb75 

60 

6 30 

a.m. 



Kunkek'-Uii 



7 

2'^ 25 

lb:70 

ab 

12 0 

noon 







2^ 25 

1650 

65 

6 30 

a.m. 



Kiridugu ... 



'5 

2^ 25 

1650 

70 

11. 0 

a.m. 

2 






28*225 

1675 

62 

6.30 

a.m. 



Beiinikoio ... 



10 

2> 15 

1775 

72 

12.0 

noon 

H 

II ilted 9th at Benuikoro 





28*125 

1750 

61*5 

6 30 

a.m. 


Farama 



]J 

2** ID 

17o0 

bO 5 

11.30 

a.m. 

3\ 

Halted lltli of February 





28 225 

1675 

6.3 

6.30 

a.m. 


at Farama. 





28 25 

1650 

66 

6.30 

a m. 



No 1\'. 



14 

28 275 

16*25 

79 

11.0 

a.m. 

3 

Halted 13th of Februar}* 





28 l.> 

1750 

61 

6 30 

a.m. 


at Camp IV. 





28 20 

1700 

5b 

6..30 

a m. 


Camp N". V 



}(> 

2' 175 

1770 

72 

10 0 

a.m. 

2? 

Halted on I5tb at Camp 





2<*20 

1700 

72 

8 0 

a.m. 


V. 





2a 20 

1700 

60 

6.0 

a m. 



C.inip No. VI 

at 


i: 

2H 225 

1675 

75 , 

9.0 

a m. 



Old Karafaiii 



28 175 

1725 

70 1 

0.0 

a.m. 



ole'll! "Vtd' 
Muriaiiia ... 




2' 30 

1660 

76 

II.O 

a m. 

5 






2'' 2.') 

1670 

To 

6 0 

a.LD. 



Boubonkoni 



ly 

2'‘*20 

1700 

>6 

5 0 

p.m. 







2' iU 

1760 

71 

6.0 

a m. 



£u.ila Karalaia 



2i> 

2 a 30 

1600 

>7 

12.0 

noon 

10 

Tornado dining night of 





2' 275 

1 627 

74 

6 0 

a m 


19th of February. 

J ’akolufe ... 



‘21 

2> 45 

14-70 

78 

11 0 

a m. 

4 

Halted 2lst at Dakolofe. 





2' 40 

1 .7uo 

75 

6 0 

a m. 







2.** .35 

1570 

70 

6.0 

a.m. 



balamala ... 



■2.i 

2a .J.', 

)5:>o 

7b 

10 0 

a m. 

- 1 

Tornadoes on night of 

fcongoia 




2'* 15 

1500 

1500 

71 

6.0 

a m. 


22Dd and morning (^1 
23jd ol February 



24 

2' 40 

82 

11.30 

a m. 

n 





2a 30 

1600 

69 

6.30 

a m. 


K.imbai.a . . 



‘2:> 

2^ 225 

1675 

9U 

5 0 

p m. 

§1 






2 a .10 

1600 

74 

6 30 

u m 



.■^anaiA 


,, 

2t5 

2-< 175 

1700 

91 

5 30 

p.m. 







2'* 2.7 

1670 

71 5 

6.30 

a.m. 



Bf-rca Furambu 



27 

2a 25 

1650 

Si 

11.0 

a m. 

3 






2a*20 

1700 

69 

7.0 

a.m. 



Kalien 


Mar. 

3 

2«14 

1750 

83 

6 0 

p m 

^ J 

Halted at Kaliei i 2Sth 





2 a 20 

1760 

. 72 

6.0 

a.m. 


and 2yili of February 





2a 20 

1760 

70 

6,30 

a.m. 


and l-t and 2nd of 





2.a 15 

17.70 

71 

6.30 

a.m. 


March. 





28 175 

1720 

72 

6 (( 

a m 






28 2.7 

1675 

75 

6 0 

a.m. 



Camp \'I1. 



'• 

28 325 

1575 

7.5 

10 0 

a m. 

3 

Halted 4lli, 5lh, 6th. 7th 

Camp 




2H-27 

1677 

73 

7 0 

a m. 


‘>f ilarch at (.'amp \’II. 



12 

28*25 

1650 

71 

T.30 

a in. 


Halted 9th, intb, 11 th ol 





2a 07 

l8£U 

54 

'.0 

j) in. 


ilarch at Camp VIII. 

Simiti .1 , . 



1 i 

2h 25 

1670 

86 

3.0 

]• 111 

li>‘ 

Camp iX. ... 



17 

2a-15 

1750 

75 

6.0 

a.m. 


Halted 14th. 15th, 16lh 





2a' 15 

1750 

76 

6.30 

.1 m. 


at Camp IX. 

<'amjiX. ... 



I" 

28 00 

I'MlU 

73 

6 30 

a.m. 

7 

< amp XI. ... 



ly 

28*20 

1700 

8b 

6.0 

a in. 







2a 25 

1650 

63 

6.30 

a.m 



Camp XII. 



20 

27 05 

1970 

95 

2 50 

p.m. 







28 00 

1960 

' €7 

(> 0 

a.m. 



< amp X III 



21 

2a 10 

lal.O 

93 

.5 0 

P m. 







28*15 

17.70 

72 

b.O 

a.m. 



Camp XI\' 



22 

2.a*37 

17.70 

94 

4.0 

p m. 

3t 






28*40 

1.7O0 

69 

6.0 

a.m. 



Camp \V ... 



23 

27 90 

2000 

b6 

6.0 

p m. 

4 






27 95 

19fO 

6a 

6.0 

a.m. 



Camp XVI. 


,, 

2 4 

2 a *20 

1700 

94 

5 0 

p.m. 

41 






•2 a 20 

17(0 

72 

»> 30 

a n). 


Camp X\'I[. 


,, 

27 

2-<*17 

177(1 

-.-t 

11.0 

a.m. 

34 






28 lu 

1800 

74 

6.0 

a.m. 
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riace. 

Date ol 
leaving. 

Mean 
height 
of baro- 

Corre- 
spond- 
ing alti- 

Thermo- 

meter 

Hours of 
reading 

Distance 

• . 1 ' 

Kemarks. 




meter. 

tude. 

htit). 

barometer. 

iLUb UUit. 



1-^96. 

1 Inches. 

Feet. 

Degrees. 


Miles. 


Camp XVm. 

Mar. 

26 

i 28-20 

1700 

74 

6.30 a m. 

2 


Camp XIX. 


27 

; 28-10 

1800 

90 

5.0 p.m. 

4 

Tornado at night. 




2& 275 

1620 

74-5 ' 

6.30 a.m. 



Camp XX 


28 

■ -a 8-30 

1600 

83 

4.45 p.m. 

5 





' 28 30 

IbUO 

72*5 

6.30 a.m. 



Camp XXI. (near 


29 

2-)-45 

1450 

95 ; 

4 0 pm. 

5 


Yomaid). 



23 50 

1400 

1 

6.30 a.m. 



Camp XXII. (near 

Apr 

1 

. 2'< 35 

1550 

88 

11.0 a.m. 

3 

Halted 30th and 31*!t of 

Small Skarcies'). 


' 28 275 

16-25 

73 

6.0 a.m. 


March at Camp XXII. 




1 28 25 

1650 

7.8 

6.30 a.m. 





, 28-25 

1650 

To 

6,30 a.m. 



CampXXril. 


2 

2v40 

15u0 

86 

9.0 p.m. 

3 





, 2b 40 

1500 

74 

6.30 a.m. 



Camp XXIV, 


10 

. 29-20 

750 

93 

5,0 p.m. 

3 

Halted 3rd, 4th, 5th, 6th, 




, 29 20 

750 

78 

6.30 a.m. 


7tb, 8th. and 9th ot 




' 29-20 

750 

70 

6.30 a.m. 


April at Camp XXiV. 




: 29*275 

750 

80 

6.30 a.m. 






! 29-275 

750 

78 

6.30 a.m. 

1 





' 29-275 

750 

77 

6.30 a.m. 






29-275 

750 

78*5 

6,30 a.m. 






29*275 

750 

76 

6.30 a,m. 






29-275 

750 

77 

6.30 a.m. 



Camp XXV. 


11 

' 28*90 

900 

78 

6.30 a.m. 

4 


Camp XXVI. 


12 

28*60 

1350 

77 

6 30 a.m. 

4t 


CampXXVII. 


13 

. 29 00 

325 

78 

6.30 a.m 

4* 


Camp XXVlll 


la 

29 35 

€50 

78 5 

6.30 a.m. 

5 

Halted 14th at Camp 

(.Kita^Lolo junc- 
liun) 

Camp XXIX. (near 



29*40 

60O 

79 

6.0 a.m. 


XXVIIi. 


16 

, 29-25 

700 

100 

3 0 p D), 

12 


LakbataV 



29-35 

650 

79 

6.0 a.m. 



Camj) XXX. 


18 

23 t»5 

12.t0 

76 

6.30 a.m. 

1 

Halted 17th at Camp 




28 65 

1250 

89 

11.0 a.m 


XXX. 




25 65 

1250 

76 , 

6.30 a.m. 



Camp XXXI. 


21 

28 30 

16d0 

>9 

4.3o p.m 

i 

Halted 19th and 20th at 




28*325 

1575 

72 

6.30 a.m. 


Camp XXXI. 




28-325 

1575 

72 

6.30 a.m. 





25 35 

1.550 

73 

6..30 a.m. 



CampXXXlI 


22 

25 65 

1*2.50 

75 

6.30 B.ni. 

3 


Camp XXXlll. ... 


2;j 

27 10 

2'UO 

92 

3.0 p.m. 

7 





27*10 

2'00 

7'> 

6.0 a.m. 



Kankuia 


24 

27 50 

24» 0 

90 

3.0 p.iu. 

34 

A little rain during tlie 




27-575 

*>300 

75 

6.30 a.m. 


night of 23rd of April. 

Camp XXXIV. ... 


25 

29-35 

too 

89 

3.0 p.m. 

4i 

A little rain duiing dav 

Camp XXXV. 



■29-40 

5b0 

77 

6.0 a.m. 


of 24th of Apiil. 


29 

29 60 

360 

84 

6.30 a.m. 

9t 

Halted 26th, 27th, and 

(bank*! of Great 



29-60 

360 

M 

6.30 a.m. 


•J-'th at Camp XXXV. 

Skaicies) 



' 29 55 

400 

76 

6.30 a.m. 


Kaiii during night of 









27tb, and heavy rain 
during the >\hole night 









«.f 28ih. 

H ellia 

May 

1 

29 35 

600 

31 

11.0 a.m. 

1 

Halted at Wcllia 30th of 



29 35 

COO 

80 

6 30 a.m. 


April 

Fuilf-a 



29-;*.25 

625 

82 

6.0 a.m. 




2 

29 475 

500 

86*5 

5.30 p.m. 

20 





29*50 

450 

SI 

6.0 a.m. 



Kufuiu 


3 

29 G75 

303 

s.s 

11 0 a.m. 

9.' 


Kukuna 



29-60 

380 

73 

6.0 a.m. 




4 

29 bl5 

350 

82 

3 0 pm. 

16 


IVtifu 



29-70 

300 

76 

6 0 a.m. 




5 

29 75 

250 

86 

5 0 pm. 

24 


.^ia^bama ... 


5 


£mbar kedfurF leetown. 

8 

At sea-level barometer 




, 





read 2UU leet. I’os-sibly 
due to commencement 




1 





of rainy season. 




— - 


- — 

- - 

— 




Before the reading of the paper, the Pkesidext said : 1 think I ought to 
congratulate the Society on the extraordinary enterprise of the members of its 
Council. It was only two years ago that one of our Vice-Presidents discovered the 
true sources of the Oxus. This year actually three members of the Council were 
visiting Spitzbergen, one has just sailed for the mouth of the Niger, and we have 
the pleasure of welcoming back another member of the Council, who has just 
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returned from exploring the sources of the Niger. I am sure we shall all listen 
with great interest to the paper Colonel Trotter is about to read to us. 

After the reading of the paper, the following discussion took place : — 

Captain Hills : The experiments made by Colonel Trotter on the method 
of finding the longitude by photography were extremely interesting, for the 
reason that it is the first time this has been practically tried in the field. Per- 
sonally, I have tried a number of experiments at home, and convinced myself 
that a considerable amount of accuracy can be obtained ; but, of course, it is different 
getting results when working leisurely at home, from getting them by actual 
practical work in the field. The advantages of the method for field work are, that 
the actual man who does the work ne&l not know very much about it, and work 
in the field is comparatively easy, except, of course, as Colonel Trotter says, that 
it often necessitates staying up all night. In this case, Lieut. Tyler had no actual 
experience of the work before going out. His sole instruction was obtained in 
about one hour, and consequently the results are very interesting, as showing 
what can be done under these circumstances. As regards the accuracy, it seems 
to be about equal to, or perhaps rather superior to, what can be got from an occulta- 
tion, with this difference — that you can take these photos any night, whereas the 
occultation would be limited to a certain number of nights in a year. Even at 
Greenwich they can only be taken on about twenty nights in the year ; so that, 
for determining longitude, the method of observing the occultation of stars by the 
moon is not as good a method as the photographic, which depends on photograph- 
ing the moon and stars near it, and measuring the position on the photographic 
plate. This is practicable on any night the moon is visible, and has the advantage 
that you can measure the plates afterwards at leisure with a considerable amount 
of accuracy. At the same time, it has the disadvantage that the results are not 
available at the time in the field. I think, perhaps, a method could be devised 
by which they could be me.isured approximately in the field, but that is a question 
to be gone into. Practically, we have confined ourselves to trying what are the 
beat results to be got from Colonel Trotter’s plates, so far as they have been measured, 
and, though they are certainly not so good as the ones taken at home, they seem 
to show that you can determine the longitude within an error of a mile, or some- 
thing under a minute of arc, by one single plate, which is, I think, a very satis- 
factory result. It is better than .any other method that could be used, unless, of 
course, you could carry an accurate triangulation; but, next to that, it seems the 
best method. It is somewhat unfortunate that no attempt was made to take more 
than one photograph at e.ach station. Of course, what one really w'ants is a good 
number taken at one particular spot, but still there is sufficient comparison to get 
accuracy. It seems to be a good practical method of getting absolute longitude.s. 

The Presidext: Colonel Trotter has certainly given us a very interesting 
account of the country he has surveyed, forming a water-parting between the 
rivers of the coast and the Niger. He has, as it were, completed the story of 
that great river, which has occupied and puzzled geographers for several thousand 
years, since the days when the Nasamones, mentioned by Herodotus, made that 
remarkable journey over the deserts of Africa, and correctly ascertained the direction 
in which the Niger flowed. If they had lived a little later, they would have 
won the Gold Medal of the Royal Geographical Society, but, having lived three 
thousand years ago, they could not be rewarded in that way. They gave a 
perfectly correct idea, which was accepted down to the time of Ptolemy ; but, as 
far as I can make out, the Arab geographers put us wrong, turning the Niger into 
the Atlantic, where it remained on the maps till the time of Queen Anne. I 
think Delisle, the predecessor of D’Anville, was the first man who ceased to make 
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the great river flow directly into the Atlantic. D’Anville and Piennell got the 
direction of the river right, and in 1830, Lander, our first Grold Medallist, discovered 
its mouth. We have now listened to a very charming and interesting account of 
the country where its sources are met with. I am sure you will all wish me to 
return Colonel Trotter our hearty thanks for his excellent paper, and for the interest- 
ing photographs, which we regret are so few, he has shown us this evening. 


List of Places astrcxomic.ally fixed. 


Name. 

Lat. 

Remarks. 

Long 

Makanna 

o 

8 

47 

n 

55 

Single meridian alti- 

O ' n 

Mapcma 

8 

.58 

15 

tude, allowing for 
error of parallax 
Ditto 


Kalanpba 

9 

1 

10 

Mean of 2, allowing 


Madina 

9 

5 

20 

for parallax 

Single meridian alti- 


Bumbaii 

.. 9 

7 

15 

tude, allowing for 
parallax 

Mean of 3, ditto 

11 5G 8 

Kawana 

9 

12 

0 

Mean of 2, ditto 


Kainange 

9 

17 

35 j 

Mean ofF.R.andl'.L 


Katimbo 

9 

21 

i 

25 

meridian altitudes 
Ditto 


Lengekoro 

9 

28 

20 

Ditto 


Kuudembaia , 

.. 9 

22 

55 

Ditto 


Yerembo 

.. 9 

ii 

25 

Mean of 3 sextant and 


Alkallia 

9 

8 

50 

theodolite altitudes 
Ditto 


Kilela . . 

9 

1(1 

10 

Ditto 


Kruto ... 

9 

G 

25 

Mean of 4 theodolite 

1 1 20 28 2 

Nyedu ... 

9 

G 

3.5 

altitudes 

2 meridian altitudes. 


Sogurella 

9 

11 

0 

F.R. and F.L. 
Meridian altitude^ 


Kunibundu 

9 

12 

20 

with sextant and 
with theodolite, al- 
lowing for error of 
parallax 

Moan of 3 meridian 

11 1 50 

Porpor ... 

9 

8 

10 : 

altitudes 

Ditto 


Buna ... 

9 

7 

55 

Mean of 2 meridian 


Kamiudu 

9 

7 

20 

altitudes 

Mean of 3 meridian 


'Tembi Kunda . 

9 

5 

20 

altitudes 

Mean of 4 meridian 

10 4G 40 

Bali ... 

9 

12 

10 

altitudes 

Mean of 2, allowing 


Mussadugu 

9 

IS 

30 

for error of parallax 
Mean of 3, allowing 

10 47 0 

Kiridugu 

9 

22 

15 

for error of paiallax 

Mean of 3 (F.lt and 


Dukolofe 

9 

41 

25 

F.L.) 

Ditto 


No. IV.- 

October, 

, 1897.] 



Longitude of Free- 
town assumed to be 
13 ll'W. 


Longitude of Buraban 
assumed as above. 


Meridian distance 
from Kruto assumed 
to be 11° 15' 20" W. 


Meridian distance 
from Kruto assumed 
as above. 


Meridian distance 
from 'I'embi-Kunda 
assumed to be 
1(1° 46' 40". 
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Name. Lat (N.). i Kemarks. Long. Eeniarks. 


Snn^oi.i ... '.I 45 10 1 iiieriiliiin nltituiK- 

with sextant 

Kalieri ... ... 1) 58 0 31ean of 4 meridian 

altitudes 

Bibia 10 0 5 Jle.m of eircum-meri- 

dian observations by 
French and Eualisli 
.Tiiuotiou of livers 0 .52 40 Oirciiiii - iiieriilun : 

Kita and Lolo time of transit cal- 

cnlated by mean of 
results 

Kita river, at 0 .5>j 0 (’ireum - merhlian ; 

point 1.500 times as preceiling 

metres north 
of Lakhata 

5VeUia CWiiUa) 0 .50 40 Circiim - meridian; 12 3.5 35 By meridian distance 

time by observation from Freetown, as- 

sumed to be 13° 14' 

hy Fftmih t'oimaisiwu. 

Tembi Kunda Lat. 0° 4' 55", circuiu-merllian observations of stars. 

Long. 10° 47' 0" 

Source of Faliku ... Lat. 0° 1!/ 21" ,, ., 

Hambaireya . . .. Lat. 0° 33' 12" „ „ „ ,, 

Ibiraba Lat. 0° 4C' 10" „ „ ,, ,, 

Positions fixed hy Mnjor Grout, It.E. 

Kruto, long. 11° 1.5' 20" (moon culminating stars'). 

'fembi Kunda 10° 46' •'12" by transport of time from Kruto to Tembi Kunda and 
back. 

)Mi;moi;.\nduji ox the Map.^ 

'I'he position of Bumban, where a route traverse was commenced on the journey 
to Tembi Kunda, has been fixed on the map by taking the latitude as found by the 
. ominission, and the longitude from Intelligence Division, War Office, map. No. 
ms. Kruto has been fixed by the latitude found by the Commission (mean of four 
meridian altitudes), and the longitude obtained by Major Grant, ii.K., from moon 
culminating stars. The traverse hetween Bumban and Kruto was made with 
compass, plane-table, and. perambulator, and wa- checked by latitudes taken at each 
li.iltiug-place. The work thus done has been adjusted between Bumban and Kruto, 
which were fixed as exjdained. 

The latitude of the Briti.sh camp at Tembi Kunda was found to be '.i° 5' 20" N. 
from four meridian altitudes of two jiairs of stars. The French Commission fixed 
their camp, which was about a quarter of a mile south of the British camp, in 
fi° 1' 55" N. lat. from circum-meridian observations of stars. The Niger source, 
which is situated, as regards latitude, between the two camps, has been plotted as 
0° 5' . The longitude obtained by Major Grant, n.E., by meridian distance from 
Kruto, as fixed by him, gives to 'Tembi Kunda a value of 10° 46' 32" W. The 
meridian distance obtained by the British Commhtion from Kruto, assuming Major 

* The .-calc of the map has been riMliiccd to one-half that of the original, published 
hy the Intelligence Department, War Office. The coast-Hue is taken from Admiralty 
< halt. No GOl 
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Grant’s longitude for that place, gives to Tembi Kunda a value of 10° 46' 40"; 
whilst the French Commission, from lunar observations at Tembi Kunda, fixed the 
longitude at 10° 47'. On the map the Niger sources have been placed in 
10° 47' W. longitude. Between Kruto and Tembi Kunda thus fixed the route 
traverse, made in the same way as between Bumban and Kruto, has been adjusted. 

From Tembi Kunda to the 10th parallel north latitude a triangulated survey was 
made, and was checked by observations for latitude. The survey closed between 
Tembi Kunda, as fixed above, and the 10th parallel with a very small error of 
latitude, the latitude by triangulation being short of that obtained by observation. 
This error was adjusted by adding to the sides of the triangles as computed a 
percentage so small as to be hardly perceptible on the scale of i- djooj which 
scale the triangulation was originally plotted. The triangulation was checked by 
three observations for true bearing, which gave the magnetic variation as 18° 12' to 
18° 20'. Similar observations made by the French Commission gave the same 
results. In triangulating, the magnetic bearing of the E.O. was observed from each 
trigonometrical point, and the result was used for checking the bearing of the sides 
of the triangles in pletting. Assuming, therefore, the longitude of 'I’embi Kunda 
to be good, that now given for Kalieri, i.e. about 11° 14' W., is probably very close 
to the true value. 

Falaha has been left in the position given to it in Intelligence Division, War 
Office, map, No. 1118; but if Kalieri is now correctly placed in longitude, it will 
probably be necessary to give Falaha a value as much east of the present position 
as Kalieri is east of the position given on Intelligence Division, War Office, map. 
No. 1118 ; as, although Falaba was not visited by the Commission, its position with 
reference to Berea Futambu, Kalieri, and Siniitia appears to be very accurately 
given on the Intelligence Division map. 

In working westwards along the 10th parallel north latitude, distances were 
measured with the perambulator. The longitude of the terminal point of this section 
of the frontier on the left bank of the Kaba, near Yomaia, was obtained from a lunar 
photograph (Captain Hills’ method), and the result agrees veiy closely with the 
survey work, 'i'he distances .surveyed each day being short (from three to four 
miles), any great error in the jicrambulator measurements is improbable, and the 
results confirm the position of Kalieri as fixed above. 

Between the Kaba river and Wellia, latitudes by circum-meridian observations 
of stars were taken at the Kita-Lolo junction, at the point above Lakhata where 
the boundary leaves the Kita, and at Wellia. The perambulator broke down near 
the Kita-Lolo junction, and could not be used again. Distances were afterwards 
obtained by pacing. For Wellia the latitude obtained by observation has been 
taken, and the mean of the longitudes obtained by Ulajor Kenney in 1891, by time 
observations by the Commistion (meridian distance from Freetown), and from a 
photo-longitude plate, has been adopted. This position agrees with the survey 
work, which has been adjusted between the Kaba river and Wellia thus fixed. 

The position of Kukuna has been taken from Intelligence Division, War Office, 
map, No. 1118, and the route traverse has been adjusted between Wellia and 
Kukuna. Distances on this section were measured by pacing, a mean being taken 
of the result given by the Commissioners and the three sappers. No observations 
were possible owing to the clouded state of the sky. 

In the Samu frontier, the positions of Kiragba and the Nola river have been 
taken from the Intelligence Division map, and the survey work has been adjusted 
between these points. 

A report by Captain Hills, n.n., on the photo-longitude plates is attached. For 
■ the purposes of the map the results obtained from plates 4 and 5 have been used, 

2 D 2 
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and have proved very valuable in checking the survey work. Plate 2 (Mussadugu) 
has not been used, as it is not in accordance with the position obtained for Tembi 
Kunda and with the survey generally, and probably some error, not at present 
apparent, has crept into the work. 

PiEPOKT os THE Photo-Losgitude Pi.ates, t.vkes bv Lii'.qt. A. H. Tyi.eu, Pi.E., 
os THE XlGEK IS 1895 ASD 1890, CT Captais Hills, Pi.E. 

These observations were taken with the object of testing the practicability, in the 
field, of a photographic method of longitude determination, which had been proved 
capable of giving good results when tried under observatory conditions. 

The instrument supplied to Lieut. Tyler was one specially designed for the 
work. It was provided with a Zeiss anastigmatic lens of about 15A inches focal 
length, the plates being 64 - inches square. The plates were all developed on the 
spot, and were sent home to be measured and computed. The measurements were 
all done by myself, and the computations were done, under my directions, by 
Mr. W. H. Walmsley, of the Kautical Almanac Olfice. 

The work in the field was all most carefully and ex-cellently carried out, aud 
great credit is due to Lieut. Tyler. 

The results obtained from the plates are extremely satisfactory ; one only was 
a failure, viz. No. 3, taken at Kalieri. 

The cause of the failure was that it was taken when the moon and stars were at 
a low altitude, and there appears to have been a considerable amount of mist or 
light cloud about. 

The best plate was No. 5, IVellia, and as an illustration of the amount of 
concordance to be expected in the measurements of a good plate, I give the result 
of plate 0 in detail. 

The longitude of the place of observation was deduced from the measurement 
of seven moon images on the plate. Working out the result separately for each 
moon image, we get the following : — 


Moon. 


I 


4 

5 


Longitude. 


12 31 5 

33 8 

30 36 
32 36 

31 o 
30 IS 

32 1 


Mean. 



The probable error of the mean being, therefore, 11“ i.f arc, equal to about one- 
fifth of a mile. 

It must not, of course, be understood that it is claimed that the mean result hs 
correct within this small limit, as there may be constant sources of error affecting 
all the moon images equally. 

It is difficult to say exactly what are the limits of eiror, but I think it is not 
unfair to assume that the results are correct within 1 ' of arc (equals 1 mile). 

It is unlucky that tlieie w.as no opportunity of taking a series of plates at one 
station, the results of which could have been compared together, but it must be 
readily admitted that in work of this class such an opportunitv would rarely occur. 

Tiie results of all the plates are given on the table annexed to this report. 

Plates 4 and 5 have been corrected for the error.s of the moon’s piedioted place, 
the moon having been observed that night at Greenwich. 
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Plates 1 and 2 have not been so corrected, so it is possible that they may 
require a small correction, which could be applied should it be discovered that the 
moon’s true place was observed on that night at any observatory. 

Plate 4 was not a very satisfactory one, owing to the long interval (8 hours) 
which elapsed between the two sets of star exposures. It is impossible to believe 
that the camera should have remained absolutely stable during such a length of 
time, but, on the other hand, the measurements themselves show that the amount 
of displacement, if any, did not exceed a very few seconds of arc, a result highly 
satisfactory as exhibiting the stability of the instrument. 

It is also interesting to note that in this plate there was an error in the last 
star exposure, which might have been due to a displacement of the camera or to 
the time of exposure having been wrongly recorded. This has had no effect on the 
result, as the star image in question has been simply ignored in the computation, 
but it is satisfactory to see how readily such an error is detected when the plate 
is measured. 

Table of Eescltb of Photo-loxoitfde Plates. 


Plate. 


Date. 


Place. 


1 1895, Deo. 

2 1896, Feb. 

3 liar. 

4 Mar. 


25 Bumban .. 

3 Mussadugu 

Kalieri 
Kaba river 
Wellia .. 


4 
29 

April 29 


Approximate 
Longitude from 
previous Observations. 


Longitude Itom 
Plate. 


11 54 W. 11 46 9 

10 47 : 10 56 43 

11 16 No good 

11 56 11 55 57 

12 34 12 31 32 


A JOURNEY IN SOUTH-WESTERN PATAGONIA.* 

By OTTO NORDENSKJOLD. 

In the antarctic summer 1895-96, I made an exploring expedition as 
leader of a party of Swedish scientific men to Tierra del Fuego, 
principally for the sake of comparing its natural features and history 
with those of Xorth Europe. After my companions had returned, I 
found an opportunity of continuing my explorations in an interesting 
part of Southern Patagonia, with the object primarily of finding the 
relations between the dejiosifs of glacial origin I had discovered the 
previous year in Tierra del Fuego and the great Patagonian gravel 
formation. t On this expedition I found an opportunity of exploring 
some interesting regions hitherto unknown, and of working out some 
contributions to the general physical geography of the territory, and of 
those results the following notes form a short account. 

* Map, p. 464. Thib is a reproduction of the original sketch of Mr. Nordenskjold, 
with some additions from ihe latest Admiralty charts. 

t For the results of tliose researches, and for the full account of the scientific 
results of the whole expedition, I must refer the reader to a detailed work, which will 
shortly be published. A preliminary account of the results of the voyage appeared in 
Die Geoyrnphifche Zeilxchrift, 1896. 
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I spent a considerable time in a region of great actual interest, as 
being part of the territory jiresently disputed (tbrougb the boundary 
question; between tlhile and tbe Argentine Kepublic. As may be 
known, the treaties of 1891 and 189o decide that the frontier shall 
follow “ the highest summits of the Cordilleras that form the watershed.” 
This rather ambiguous wording of the jn-ovision has been interpreted 
by some of the disputants as implying that the line shall follow the 
continental watershed in all parts where it is to be found in the 
Cordillera range. Now, the mentioned territory is interesting, because 
the watershed undoubtedly is to the east at least of the real central 
Cordillera. I should be glad if my account of the structure of the 
Cordillera and of the orography of tbe country could be of any service 
for arriving at a better view of the question. 

The principal feature in the orography of South America, from Cape 
Horn northwards, is the contrast between a high Pacific mountain chain 
and a wide Atlantic tableland. This circumstance causes the different 
parts of the country to wear aspects that are very dissimilar, but 
nowhere does tbe contrast appear so strongly as in Tierra del Fuego, 
where the summits of the Cordilleras, covered with perpetual snow, and 
very often also by clouds, rain, and fog, can all be clearly seen from the 
dry Atlantic coast. Not quite so rapid, but still very wonderful, is the 
transition in Patagonia; and the region I here intend to describe, lying 
between htr and ■'I'J' south latitude, is in addition more interesting than 
any part of Tierra del Fuego, owing to the peculiar character given to 
parts of it by the presence of masses of basaltic rocks and lava cones in 
the east, and of great ice-fields in the western valleys. 

To give an idea of the appearance of the country, we will begin 
by giving a profile of the continent a little north of 51^ 8. lat. 
This part of the country can be divided into three regions of very 
differing character, to which we may add two others of wide extent in 
the south of the continent. The whole country west of 74° W. is 
occupied, both islands and mainland, by the high snow-clad Cordilleras, 
deeply indented in all parts by numerous channels, sounds, fiords, and 
river valleys. At the latitude in ([uestion, I’eel inlet penetrates from the 
mouth of the Sarmiento channel about 2' • miles inland. Of this region 
I know by sight only a part of the channel just mentioned, where the 
rocks are generally granitic, and the most easterly part, on the inner 
side of the central portion, which is here built up of metamorphic slate. 
However, there exist besides, as shown by the boulders brought down 
by the glaciers, porphyritic rocks to a considerable extent. 

This state of things is a general one in the whole southern Cordillera — 
on the western islands massive rocks, in the central continental Cor- 
dillera slate. The last named is ^imbiihhi the same as is broken off in 
.j2° 10' S. in the Sarmiento peninsula by Union sound, north of which 
no break is known in those regions. Of the interesting topography of 
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the country east of this chain, the accompanying sketch-map will give 
some idea. 

The westernmost point I reached was in 50’ 50' tS., 70’ 10' W. To the 
north and to the south, as we stand here, there is a wild range of hills 
with peaks upwards of 6000 feet in height, while before us is a low pass 
with an extensive ice-sheet, whence a big glacier descends into the 
valley, where it had in former times a great extent, as seen from the 
scratches on the mountain slopes. The valley is now filled up with 
the waters of a large mountain lake, with numerous “ icebergs,” broken 
off from the glacier above, floating about on its surface. The whole 



VIEW FROM THE WESTERN' r.‘VrAGONT.^N CUAN'N'ELS. 


panorama presented by the lake and the high mountains surrounding it, 
by the glacier with its high lofty “ nunataks,” and its surface cleft and 
distorted in a way rarely seen except in arctic regions, and by the 
wonderful Mount Payne in the south, is one not easily forgotten.* 

The direction of the lake sets towards a narrow gorge in the south- 
east. From this point there opens before us, in an east-north-easterly 
direction, a valley about a mile in width, and shut in by steep ranges, 
roughly speaking 4000 feet in height, and clad on the lower slopes with 
dense forests of the antarctic beech. The bottom of the valley is almost 
flat, and through it flows the outlet of the lake, a broad river which 1 

* This lake I proposed to name Lake Diekson, in honour of Baron Dickson 
who defrayed the major part of the expenses of this as of so many other Swedish 
expeditions. 
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have called the river (Eio) Payne, its course displaying those strange 
meandering windings that are so characteristic of these regions. After 
covering a distance of not quite 7 miles, we reach another mountain 
lake, the whole width of the valley forming a deep water-filled depres- 
sion about 3 miles in length. To get over these 10 miles on horseback 
was for us a hard three days’ task. Sometimes we had to penetrate 
dense forests of shrubs, sometimes to traverse swamps where every 
moment our horses threatened to stick fast ; while, if we tried to find 
our way on the hillsides higher up, we had to encounter the dense forest, 
and every now and then deep gorges with mountain rivulets hemmed 
in by steep, often perpendicular walls, and overgrown by an almost 
impenetrable vegetation. 

The northern range is formed by slate, younger (probably Mesozoic), 
and less metamorphic than in the inner Cordillera. It extends as a 
continuous range, only sparsely broken by deep valleys, for more than 
30 miles in a westerly direction. This range, the Baguales mountains, 
I shall describe below. On the south side of the valley there is the 
wild, curious Payne mountain mass. I’his mountain forms a steep, pointed 
pyramidal peak, more than 6000 feet in height, and covered in many 
parts with glaciers and snow. This peak is surrounded on three sides 
by a ring of lofty rectangular peaks with rounded summit.s, but with 
quite perpendicular walls rising to a height of thousands of feet. The 
rift between them and the central peak is filled with ice. As the 
river could not be passed on horseback at that time of the year, and 
we had no boat at our disposal, it became impossible to reach the mountain 
and explore its composition, but it looks unmistakably like an extinct 
volcano. As this, however, for other reasons, is rather doubtful, we 
can only state with certainty that it is not built up of the slates of 
the inner Cordilleras. 

From the east end of the lake mentioned above the river Payne 
continues in a southerly direction, forming almost a right angle with 
its former course. The country it now flows through is wide and open, 
comparatively level, but declining gradually towards the east. The 
formation of the ground is of Mesozoic slate, but this is rarely visible, 
since it is covered by low, irregular, often sharply outlined hills, 
sprinkled in many cases with large stones, that elsewhere occur but 
rarely except among the mountains. Xo doubt those hiUs are the 
bottom, or perhaps the terminal, moraines left by the ice at a time of 
greater extent. In this territory we find two or three by no means 
inconsiderable lakes, and on reaching the southern border another one 
still larger. Lake Sarmiento. This lake consists of two parts — the 
proper lake in the lowland, covering an area of about 26 square miles ; 
and its continuation to the west, a narrow channel with walls that 
show evident traces of ice-action, a typical fiord of the age when the 
Atlantic extended almost to the eastern slopes of the Codilleras. Farther 
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to the west there are other lakes, true mountain lakes similar to Lake 
Dickson, and still further in we come upon the remains of the extensive 
ice-sheet that once covered the whole territory. 

On the south side of Lake Sarmiento there rises, to a height of more 
than 3500 feet, a mountain that can be considered typical of a large 
number of others in the zone of transition between the Cordillera and 
the Pampa. At their foot I found slate, probably Mesozoic, highly 
■contorted, and showing a strong cleavage; higher up. Tertiary rocks with 
only a slight dip. The clearly marked stratification sometimes gives 



MOUNT PAINE. FROM THE NORTH. 


them a very peculiar shape, the, in part, almost perpendicular walls 
being separated by slopes of less inclination. But true table mountains 
of greater extent never occur, and mostly the mountains have rounded, 
weathered forms, except where volcanic rocks form the upper layers. 
Of this the most striking example is the range called the Baguales 
mountains, north-east of the Payne valley. There the soft Tertiary 
rocks have been protected by an immense sheet of basalt, and con- 
sequently there is a kind of peninsula here, jutting out from the 
Cordillera 30 miles into the lowlands. The influence of erosion has 
caused the basalt to assume the most wonderful forms, appearing some- 
times as regular pyramids towering out from a broad base, sometimes as 
solitary pillars or high walls, occasionally occurring with comparatively 
low country all around. 

South from Lake Sarmiento and the first-mentioned mountain occurs 
another lake, called in Spanish Lago Maravilla (“ the marvellous lake ”), 
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the largest iu that great lake system. The exact area could not he 
ascertained, as I have only explored the eastern part, hut will prohahly 
he about 70 sqiiare miles. It is surrounded hy mountains except in the 
eastern corner, where an extensive lowland heg-ins, sometimes swampy 
or covered with small lagoons, sometimes overgrown with rich grass. 
Through this tract of land ahioad river runs, formed hy the convergence 
of three streams descending from the Baguales mountains. Most 
interesting is the easterly one, the river Viscachas. It flows fiist east, 
then south, and after approaching the sources of the Coyle river within a 
distance of only a few miles, it hends west at a distance of 30 miles from 
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Lake Maravilla. Its whole course is through level country, the si>il con- 
sisting of slightly stratified sandy clay in which pehhlcs are embedded. 

There exists, without doubt, a marked ditfcrcnco between the natural 
features to the east and the west of the Viscachas river, hut at the 
same time there is a transition from one to another. Some low hills 
cast of the river may he considered deposits left still after the erosion 
of the Baguales and other mountains of the intermediate zone, hut they 
are surrounded by land similar in natural features to the Patagonian 
type, and that, as we jiroceed eastwaids, soon becomes paramount. There 
are still shai [dy defined heights formed of horizontal Tertiary sandstones 
and conglomerates — the highest point of the so-called Latorre mountains 
(“ Punta Alta ’ ) is about 3000 feet ; but they are all table mountains, 
with steep} slopes to the west, but a very gradual descent towards the 
Atlantic. The rivers and their valleys are Patagonian in their 
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character, sometimes riinniug through, real cauons with perpendicular 
walls more than 200 feet high. Moreover, not very far to the east the 
Patagonian pampa proper begins, its gravel-covered surface stretching 
for hundreds of miles. Nowhere is a single tree to be seen, and only in 
the valleys does a low bush now and then occur of a species of verbena, 
called the “ black bush,” and having small fleshy leaves and white 
strong-smelling flowers. Only in the western part are there any lakes, 
but, as it seems, they are shallow and always without outlet."' 

The large rivers mentioned above, as rvell as the river Payne, all flow 
into the lake Maravilla, which itself has an egress to the Pacific in Last 
Hope inlet. The connection between the outlet of the lake and a big 



SCENERY EBOM B.\GIALES MOCXTAISS. 


river that flows out into the last-named inlet has certainly not yet been 
conclusively shown, but it does not seem to be in the slightest degree 
doubtful that such connection exists, as no other river of that size could 
exist in the small territory south of a line between the lake and the nearest 
section of the western channels, where it could otherwise find an outlet. 

South of the lake down towards Last Hope inlet and Disappointment 
bay, we find low land and mountains of the intermediate type. The 

* Also in the western, monntainous, intermediate zone lagoons occur on the lowland 
which are without outlet, and sometimes even contain salt water. But it is very 
curious that a deep fresh-w'ater mountain lake, such as Lake Sarmieuto, should be 
without visible outlet, unless such outlet should prove to exist in the small section not 
visited by me. This, however, does not seem very piobable. 
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bay last named, the only known part of the western channels (except 
the Straits of Magellan) that penetrates into a region that certainly 
does not belong to the Cordillera proper, is situated in a latitude corre- 
sponding to that of the valley of the river Gallegos. This valley is 
bounded on the north by the high Latorre range. To the east it is 
narrow, the hills that wall it in being lower. At 71° west its width is 
about 6 miles, but from 7 1 ° 20' west it widens to a broad open plain that 
may be said to continue all the way to Disappointment bay, though 
some parts are rather high and hilly. The boundary between country 
with Patagonian characters and that with intermediate crosses the river 
at a longitude of about 71° 45' west, and from there takes a north-west 



TERTIAUY HILL WITH BASALTIC COXES. 

direction until it reaches 51° 30' south. West of this line most of the 
country, except the swamps, is covered with forest, the lakes are deeper, 
and the hills rounded, not table-shaped. 

The southern limit of the Gallegos valley is a tableland 600 to 800 
feet high, sometimes barren, but mostly grass-covered. Here also, in the 
neighbourhood of the large depressions occupied by the muddy brackish 
water of the “White lake” (Laguna Blanca), and from these eastwards 
to the straits, we find the curious, steep, lofty hills composed of boulder- 
clay, which I observed first in Tierra del Fuego, and which are so 
characteristic of the formerly glaciated territory in this region. 

The above descriptions we may sum up as follows ; There exists, in 
the space of only .iO miles, a radical difference between the high snow- 
covered Cordillera, consisting of folded metamorphic schists, and the 
dry pampa tableland of Tertiary or recent age. But between those two 
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regions there extends a broad zone of transition, with mountains some- 
times almost as bigb as the higher peaks of the Cordilleras, and formed 
partly of younger contorted slates, partly of horizontal or slightly 
inclined Tertiary rocks, eruptive or sedimentary. These mountains, on 
the one hand, topographically form a direct continuation of the 
Cordillera, and on the other are separated hy valleys that sometimes 
form extensive lowlands of a character resembling that of Patagonia, and 
contain rivers which mostly run to the Pacific. 

As regards the origin of this state of things, which makes it almost 
impossible to put down on a chart any boundary-line between the 
“ pampa ” and the Cordillera, if we are to give to the latter a purely 
topographical definition — it seems that the isolated mountains, even the 
actual pampa hills such as Latorre mountains, were once joined to the 
central Cordillera. Elvers flowing from this to the east afterwards cut 
out valleys, that were considerably widened by the action of great 
glaciers extending far outside the mountains. Such was the origin' of 
Disappointment bay and also of the great lakes that are limited in the 
east by morainic material. 

Of the rivers flowing out into the Pacific, some extend far eastward 
from the central Cordillera right to the boundary of the Patagonian 
pampa proper, but they do not seem to penetrate this. The largest of 
them all come from mountains connected with the Cordilleras. 

The actual boundaries between the different zones, even when 
marked by orographical features, are mostly due to climatological 
circumstances, especially the rainfall. The zone of transition between 
the wet, cloudy Cordillera and the always dry pampa is very narrow, 
and almost coincides with the intermediate zone described above, where 
isolated mountains occur, rounded or ragged, but not table-shaped. 

Five years ago no single white man was living in the territory in 
question, except perhaps, in summer-time, some few ostrich or lion 
hunters, but now that is all altered. Nobody has tried, it is true, as 
yet to utilize the forests, here on the landside consisting of Futjus 
antarcticn, or the coal and minerals, traces of which have in some parts 
been met with, but the open land is now largely occupied. A great 
part of the territory, however, cannot be made of practical use ; the 
higher tableland is almost barren, the slopes and the hilly land in the 
west are often overgrown wdth a very annoying plant, a prickly species 
of an Azorella, forming rounded hemispherical tussocks. Sometimes 
the ground is swampy, and on the open pampa the vegetation is mostly 
verj^ poor. But, on the other hand, there is grass in many parts, it being, 
especially in the river valleys, of a very rich and soft quality ; indeed, 
comparatively speaking, the greatest part of the country is covered with 
grass, not very luxuriant in places, but forming an excellent pasturage 
for sheep. The uniform climate, too, is very well adapted for sheep, and 
so sheep-farming has been the principal branch of industry, cattle and 
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boises, however, being also sometimes kept. The coasts of the Straits 
of Magellan and of the Atlantic have long been occupied, but just lately 
many settlers have taken up their quarters in the Gallegos valley and 
in the region between Last Hope inlet and the lakes right away towards 
the dry Patagonian pampa. Until recently land could he got very 
cheaply, and there is still a lot of good “ camp ” unoccupied, but that 
state of things will not last long. Most of the settlers are English- 
speaking people, hailing from England, Scotland, the Falkland islands, 
or Australia. The wool is brought down to Punta Arenas, Port Gallegos, 
or to Last Hope Inlet, where there is a kind of harbour, to which 
steamers come from Punta Arenas twice or thrice in the year to bring 
the provisions necessary for the immediate future. 

Meanwhile the original inhabitants of the country, the Patagonian 
or Tehuelche Indians, are being rajudly driven hack towards the un- 
inhabitable central territory. It is long since the time when they were 
described as a race of giants, but undoubtedly they are extremely hand- 
some, tall fellows, a really fine people. Those still surviving are all 
civilized, and there is not the slightest danger for the traveller in 
associating with them. They often possess fine troops of horses ; some 
of them also own cattle. Many speak Spanish, and once or twice a year 
they go down to Punta Arenas or to GaUegos to exchange their guanaco 
mantles and ostrich feathers for different kinds of provisions and imple- 
ments. But the number of guanacos is diminishing day by day, the land 
is being absorbed and the Indians impoverished by the white traders ; 
they are getting mixed with the whites, and so the day cannot be far off 
when the last Patagonian in the old sense shall have ceased to exist. 


A BRITISH PROTECTORATE IN AFRICA.* 

•Sir. II-ViiUY Joiix-Tos’s new book stands on a distinctly higher level 
than the great majority of books on Africa w'hich have appeared within 
the past few years. It is not of mere passing interest, but is likely to 
long remain the standard authority on the country with which it deals, 
indispensable to all students of the modern development of the Dark 
Continent. The unusual opportunities for observation supplied by a 
seven years’ official connection with British Central Africa, added to 
the author’s well-known qualifications as an acute and careful observer, 
leave little lOom for doubt that the work presents a just and compre- 
hensive view of one of the most promising recent additions to the 
British Empire, while the abundant and admirable illustrations, manj' 
of them from Sir Harry Johnston’s own drawings, would suffice in 
themselves to give a vivid idea of the nature of the country described. 

^ -British Central Africa: an Attempt to give Some Account of a Portion of the 
Territories under British Influence north of the Zambezi.’ By Sir Harry H. John- 
-ton. K.c.i; Maps and Illustrations. London : Methuen. 1897. 
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The author does not, however, rely solely upon the illustrations to 
convey a general impression of the aspect of the country, hut in the 
opening chapter draws upon his powers of description to further 
contribute to the same result. AVith the artist s eye for the pictu- 
res(pue, and a keen appreciation of nature in all its varied aspects, 
he accomplishes his task with signal success, describing in felicitous 
language a series of striking scenes— from the placid river of the 
lowlands, with its grassy islets and fringe of palms and papyrus, to 
the forest gloom of the mountain slopes, through which “flit the 
crimson-winged turacos, the lovely genii of the African forest ; or the 
“ Jack-and-the-beanstalk country,” reached by ascending the wall-like 
sides of the higher mountains, where, on the cool and bracing plateaux, 
“daylight is one long inexhaustible joy of living.” Here, as in the 
chapter specially devoted to botany, Sir Harry Johnston has much 
to say of the beauty of the flowers, especially on the higher grounds. 
Flowering plants and trees are either much more abundant, or, owing 
to the less dense vegetation, much more apparent than in West Africa, 
and there is a pretty constant succession throughout all the twelve 
months. For this' part of Africa, the statement that singing birds, 
sweet-smelling flowers, and gorgeous displays of bloom are not charac- 
teristic of the tropics, does not hold good. Scenes less pleasing, but 
needed to complete the true picture of British t’entral Africa as it now 
is, are those in which the death-bed of the fever-stricken gold-prospector, 
or the horrors of savage war, are portrayed with dramatic vividness. 

A clear account of the physical geography of the Protectorate, 
illustrated by useful maps, occupies the second chapter, while the next 
two are devoted to a concise sketch of the history of the countiy, both 
before and since the establishment of British rule, ample recognition 
being given to the work of all who contributed, by their patient struggle 
with great difficulties, to lay the foundation of existing prosperity. The 
mission question is one on which such conflicting opinions are expressed, 
that it is of much value to have the conclusions of so impartial an 
observer as Sir Harry Johnston stated in a chapter devoted to the 
subject. After some graphic and sympathetic sketches of the life and 
work of the missionaries as observed during frequent intercourse with 
them, he concludes by asking, “ Who can say, with these facts before 
them, with the present condition of the natives in South Africa to con- 
sider, with the gradual civilization of Western Africa, that missionary 
work has been a failure, or anything but a success, in the Dark 
( 'ontinent? ” 

Limits of space forbid the mention of all the varied contents of the 
volume. Eepeated reference is of course made to malarial fever, 
especially the deadly “ black- water ” variety, which the author considers 
the only serious drawback to British Central Africa as a field of enter- 
prise for trader or planter. Could this demon be conjured, the 
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prosperity of the country' would, he thinks, be almost unbounded. 
There are some useful hints on outfit, which, while agreeing generally 
with the practice dictated by experience in India and other hot 
countries, differ in some points in accordance with the special require- 
ments of the climate. It will be new to many to learn that “ people 
suffer much more from cold in British Central Africa than they do from 
heat.” The chapter on botany, above alluded to, is followed by an 
equally valuable one on zoology. The concluding chapters on the 
natives of the Protectorate and their languages show much original 
research, and describe fully both the physical characters and the mental 
and moral traits of the various tribes. In the last chapter an attempt 
is made to trace the main lines of the Bantu dispersal from the site 
where their languages were first developed, placed by the author near 
the meeting-point of the Niger, Shari, and Congo basins. 


THE PHLEGRiEAN FIELDS.* 

By R. T. GUNTHER, M.A., Magdalen College, Oxford. 

I w.vs elected to the Oxford University Geographical Studentship for 1895-6 on 
March 14, 1895, for the purpose of enabling me to carry out certain investigations 
on the physiographical features of the Phlegrrean Fields, near Naples. 

The objects proposed for research were — 

1. The comput.ation of the total quantity of matter erupted by each volcano 
and by all collectively, as an indication of the volcanic activity of the region. 

Owing to the ruined condition of many of the older craters, I have been met 
with many preliminary difficulties. I have, therefore, devoted myself chiefly to 
the enumeration of the more or less recognizable craters and to their relationship.^. 

2. The examination of the valleys on the slopes of certain of the older craters, 
with the ultimate intention of collecting material from which it might be possible, 
at some future time, to arrive at a conclusion respecting the relativOjages of those 
crater-slopes, and of the volcanoes themselves. 

A special study of the region was made during the Easter Vacation, 1895, at 
the Koyal Geographical Society’s library. I left England in order to commence 
work on the second of these objects on June 2S. While engaged in the examina- 
tion of the valley beds, I lived at a small Osteria between the monastery of 
Camaldoli and the village of Nazaret. I had intended to reside at the monastery 
itself, but the monks refused their hospitality for more than a single night to one 
who could not pretend that be had lost his way in the woods. My work was 
chiefly on the erosion curves of valleys, and in plotting out their watersheds on a 
map. I returned to England after the end of the first week in September, and 
went out to Naples during the ensuing Christmas vacation, from December 12 
until January 21. I resided at Naples, and made use of the Cumana railway for 
reaching the more distant volcanoes. 

It is with great plea.sure that I take this opportunity of recording my deei)’ 
sense of gratitude to the British Consul at Naples, Mr. E. Neville-Rolfe, to the 
monks at Camaldoli, and to the officers of the Stazione Zoologica, for the personal 
kindness they have severally extended to me on various occasions. 

The Royal Geographical Society has still further helped me with the loan of a 
surveyor’s level and of an Amsler’s planimeter. 

* For General Map (N'o. 1), see p 4G4. 
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I.— THE VOLCANOES. 

The Phlegraean Fields constitute but a small part of an immense area of 
volcanic deposits which cover all the lower stretches of country between Eocca- 
monfina and the Sorrentlne peninsula, and whieh extend far up the western valleys 
of the Apennines to a distance of some 30 miles from the coast. On the east and 
south these volcanic deposits are bounded by the Tertiary limestone of the 
Apennines and the Sorrentine chain of hills. To the west they continue for an 
unknown distance below the depths of the Tyrrhenian basin of the Mediterranean. 
The submarine volcanic deposits cannot be of less extent than those which are 
now subaerial, for even at Capri beds of considerable thickness have been 
measured. Indeed, it does not stem improbable that the submarine deposits of the 
bay of Naples join those of Ventotiene and the Ponza islands, and they probably 
extend much further. 

In the vicinity of Naples, neither the tunnels that sanitary or railway engineers 
have driven through the hills, nor the deepest well shafts that have been sunk, 
have penetrated to the bottom of these deposits, or have reached any stratum of 
rock that is not of a volcanic origin. The well at Ponticelli was carried down 
180‘6 metres, through varying strata of volcanic debris, without reaching acy 
other rook. 

The conclusion to be drawn is, that for such a thickness of volcanic rock to 
have been accumulated, the volcanic fires must have been alight for a very long 
period of time, yielding the energy which has lifted so much matter up from 
below and scattered it broadcast over the surface. The original volcanoes which 
laid the foundations of this tract of country must have been buried over and over 
again by the debris vomited by other vents, which have in their turn been 
obliterated by the vast piles of ashes and lava ejected by more recent volcanoes. 

Were this all, the interpretation of the more recent history of the region would 
be an easy matter. But the older volcanoes, in addition to suffering sepulture, have 
as often been partially destroyed, either by their successors or by denudation by 
sea or rain. By denudation, the substance of many volcanic heaps has been dis- 
tributed over adjoining areas, and has often contributed to the effacement by burial 
of adjoining volcanic structures. 

The denudation of material from one volcano and its redisposition on or around 
another, the formation of new volcanoes, the burial of old ones, have gone on 
uninterruptedly, and have produced the physiographical aspect of the country as 
we know it at the present day. 

Some geologists tell us that most of the vast deposits of tufa which are so 
prominent a feature in the region, owe their present wide distribution to the action 
of sea-water, and that salt waves carried them to the valleys in the Apennines. 
Other geologists would have us believe that such a view is as unnecessary as it is 
absurd, and that the tufa deposits fell as dust and ashes from the air, and were 
somewhat compacted by' rain-water. Others, again, would invoke the former 
existence of voleanic vents situated far from the areas where they occur to-day. 
At the present day all the volcanic vents which can be indubitably recognized as 
such are within some 51 miles of the coast-line between Vesuvius and Cumae. 

Subdivision of yoi.c.vNic Are.\. 

The area under consideration may therefore be very naturally divided into two 
regions — the region of the volcanoes, and the region of the volcanic plains. 

The first region , of volcanoes, may be defined as that in which the actual volcanic 
vents are situated. It is characterized by its uneven nature, its burnt soils, its 
crater-like hills and hollows, volcanic ridges, and trachytic rocks. 

No. IV.— October, 1897.] 2 e 
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The second region, of volcanic plains, is that which contains no volcanic vents, 
but its rocks and soil are composed of volcanic debris ejected or denuded away from 
the first region and spread over the second region by water or other agency. It is 
characterized by its level stretches of volcanic soil, usually of the most fertile kind. 

This division is one which has long been recognized by the inhabitants of the 
Neapolitan provinces, who speak of the second flat region of fertile plains as the 
Campagna Felice, and of the first as the Campi Flegrsei. 

The Campi Phlegrrei, or “ Burning Fields,” then, owe their character to the 
fact that within their confines the topographical features are chiefly the result of 
the assemblage of a number of craters of volcanic disturbance grouped in close 
proximity to one another. This region of volcanic vents extends over about 50 
square miles, the greater part of which lie within a rectangle measuring 12 miles 
from east to w'est, 5J from north to south. On the south the land runs out into two 
promontories, which limit the east and west sides of the bay of Pozzuoli. On the 
east is the Posilipo ridge, terminating in the island of Nisida ; on the west is the 
Baia-Miseno promontory, extending out towards the islands of Procida and Ischia. 

Topographical Features due to Volcaxic Action. 

Leaving aside all consideration of the more extensive movements of subsidence 
and upheaval, which probably affected more or less of the entire region of the 
Phlegriean Fields, volcanic activity, as far as it has been the cause of the chief 
topographical features, has manifested itself locally by the ejection of rock from 
definite vents in one of two ways. 

1. By the slow outwelling of fluid materials from the vent, resulting in the 
formation of lava streams, as near the Solfatara ; or of heaps of lava, as in the crater 
of Astroni, according as the inclination of the surface of the ground was more or 
less inclined, and the lava more or less fluid (see p. 434). 

2. By the rapid explosive discharge of matter from below, generally with the 
effect of enlarging the aperture of the vent, and of thus forming a volcanic 
“crater” surrounded by a circular heap of cast-up rlej/'is, scoriie, lapilli, etc., of 
greater or smaller diameter according to the violence of the explosion. 

The first process is usually only a burying one, the second as often destroys 
near objects by the force of the explosions. Within the memory of man all 
volcanic action has been subaerial, but many vulcanologists seem to think that 
some of the older eruptions have been submarine. The topographical features 
which have resulted from one or other of the above-mentioned manifestations of 
volcanic activity have taken the form of circular depressions in the ground (Fondi 
di Baia), conical heaps of ashes (Monte Nuovo), or of tufa (Campiglione) with 
crater-hcjllows in their summits, segments of tufa (Capo Miseno), ridges of tufa 
(Posilipo), and others. 

The object of the present paper is to show how far the chief topographical 
features of the Phlegriean Fields can be shown to be capable of explanation as 
portions of volcanic craters or of their ring walls, and to endeavour to define and 
localize the volcanoes of which they are supjwsed to have formed a part. 

Before proceeding to a detailed description of those topographical features of the 
Phlegrman Fields which may be explained as having once formed part of volcanic 
craters, it is necessary to state that the interpretation of the word “ crater,” which is 
adopted here, is that it is typically a circular cup-shaped excavation in the ground 
caused by a volcanic explosion, and is usually surrounded by a circular ring wall of 
debris thrown out by that explosion. 

The only sure means of identifying such a crater is afforded by a knowledge of 
the geological structure of its walls and of the ground beneath it. In many cases, 
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as, for example, on the sea-bottom or on the surface of the moon, it is impossible or 
impracticable to obtain information concerning geological structure, and we are then 
compelled to resort to the configuration of the supposed crater and its walls. 

In the description of volcanic craters and cones, the inner and outer slopes may 
be conveniently designated by the terms crater-slopes and cone-slopes respectively. 
A crater ring-wall will be limited by crater-slopes interiorly, and by cone-slopes 
exteriorly. 

In the present paper, the following considerations have been found useful as 
indications of volcanic craters and of their position : — 

1. If a hill is convex towards one side and concave towards the other, it is 
assumed that the crater which it formerly surrounded was situated on the concave 
side, and that the radius of the crater at any level is indicated by the radius of the 
arc formed by the horizontal projection of the horizontal curve of the crater-slope 
at the same level. 

2. A further indication of position is afforded by the fact that in almost every 
case the natural crater-slope is much steeper than the corresponding cone-slope. 

3. If arc-shaped hills be so situated that a curve approaching a circle can be 
drawn so as to pass along all their ridges, it is an indication that the hills are parts 
of one and the same crater wall. 

4. In the Phlegra:an Fields there is nothing more common than to find volcanic 
cones denuded on the side facing the sea (Nisida, Capo Miseno). It is therefore 
probable that the last vestiges of a volcanic crater ring will be on the land side. 

5. When one volcanic ridge intersects another, the one which ends in the 
circumference of the other is likely to be the older. 

6. Ceteris paribus, greater incompleteness, gentler slopes, more conspicuous 
marks of erosion and denudation are indications of greater age. 

Distribution and Enumeration of Volcanic Craters. 

The volcanic hills of the Phlegr»an Fields are grouped along a crescentic area 
of which the horns are turned to the south more or less symmetrically on either 
side of the old Roman road running north from Pozzuoli to Capua, now known as 
the Via di Campana. The two horns of the crescent coincide with the two head- 
lands of Nisida and Capo Miseno at the eastern and western limits of the bay of 
Pozzuoli, the town of Pozzuoli being situated near the centre of figure of the 
crescent. 

As will appear in the sequel, the conception of distribution over a crescentic 
area is a useful one, because the more recent volcanoes are arranged along the inner 
border, the outer border being occupied by the wrecks of older ones. 

The following grouping of the chief volcanic hills and craters is necessarily 
quite arbitrary, but it seems convenient to adopt some classification. Formations 
considered to be parts of craters of demonstrable position are numbered with Arabic 
numerals. Formations of volcanic origin of which the craters cannot be recognized 
are indicated by letters. 

I. — Baia-Miseno Group. 

1. Capo Miseno. 

2. Porto Miseno. 

3. Bacoli. 

4 and 5. Fondi di Baia. 

0. Baia. 

(a) Monte Salvatichi. 

Qj) Monte di Procid-i, 


2 E 2 
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II. — Averkus Group. (Map II.) 

7. Monte Nuovo. 

S. Lago d’Averno. 

'J. Monte Grille, Monte Rosso. 

10. Cunaa. 

III. 

11. Campiglione. 

La Starza. 

(c) Monte Ruscello. 

{'1) Monte San Severino. 

12. Montagna Spaccata. 

IV. — Archiagxaso Group. (Map IV.) 

1.3. Cratere di Campana. 

14. Solfatara. 

1.5. AstronL 

16. Archiagnano. 

17. Cigliano. 

(e) Pacifico ridge. 

(/) Astroni-Cigliano ridge. 

(</) Crisci mound. 

V. — Camaldoli Gp.oup. 

18. Quarto. 

I'J. Pianura. 

20. Soccavo. 

VI. — Xafles— P osiLiPO Chain. 

21. Xaples. 

22. Cbiaja. 

23. Fuorigrotta. 

24. San Strato. 

25. Santa Teresa. 

26. Hisida. 

1. Capo di Miseno. 

The most southerly point of the Phlegrcean Fields is marked by the conspicuous 
square-topped hill of iliseno, which was shown to possess the geological structure 
of a volcanic crater by Scrope in 1825 (J5, p. 435). The existing peak (Pig. 1) 
is the north wall of a crater, the southern wall of which has been washed away by 
marine erosion. The eastern and western wails, although much denuded, are indi- 
cated by the spurs from the north wall, which carry the lighthouse and the old 
ruined watch-tower respectively. Their cliffs fall precipitously to the sea, a feature 
common to all the more exposed headlands of this coast. The section of the east 
crater-wall exposed exhibits the turtle-back structure, so characteristic of volcanic 
ash-cones. 

2. Porto di Miseno. 

To the north of Capo Miseno lies the harbour of Miseno (Fig. 2), a basm some- 
what constricted in the middle, of figure-of-S shape, which opens widely to the sea 
between the Punta Terone and the Punta di Pennata. Separating the inner part 
from a shallow lagoon, the Mare Morto, is a sandy beach which is continued all 
round the land side except on the north, where it passes into the cliffs formed by 
the volcanic cone of Bacoli. The depth of the inner harbour gradually increases 
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toTvards the outer basin. On the other hand, the outer part of the harbour is for 
the most part enclosed by steep, rocky cliffs, and it is deepest in the middle, 
becoming shallower towards the sea, from which it is separated by a distinct bar 
traceable on the sea-bottom. The outer pool of the harbour is 5& feet (12J metres) 
at the deepest place, but the greatest sounding on the bar is only 294 feet (9 metres). 

The outer harbour of Misenum has, I think, every claim to be" considered as a 
submerged crater. The greater part of its periphery can be traced ; there are the 
cliffs below the hill of Misenum, ending in the Punta Terone on the south. There 
is the little eminence (Punta Saparella) with the ruins of the theatre of Misenum ; 
there is the ridge terminating in the Punta di Pennata, in which the arrange- 
ment of strata characteristic of the cone-slope of a volcano can be clearly seen 
(Fig. S) ; and, finally, there is the submerged bar extending across the mouth of 
the harbour. 


North wall of crater. 

Watch tower Lighthouse 

on west wall. on east wall. 



FIG. 1. — CAPO DI WISENO, FKO>l THE SOCTH. 


On the other hand, I see no reason for accepting the view that the inner harbour 
is a crater. It has a greater resemblance to the neighbouring lagoon of the Mare 
^Vlorto, and has probably been shut off by a sand-bar on the west of the Porto di 
Miseno crater, just as the Mare Morto has been shut off from the sea by the 
Spiaggia di Miniscola. 

3. Bacoli. 

The horseshoe-shaped hill upon which the little village of Bacoli and an old 
Roman reservoir the Piscina Mirabilis — are built, exhibits every sign of being 
the remains of an old volcanic cone with a well-defined crater, the eastern wall of 
which has been removed by the action of the waves. The base of the southern 
wall has also suffered denudation to a slight extent, and its low cliffs partly 
shelter the harbour of Misenum from the north wind (Fig. 3). 
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4 and 5. Fondi di Baia. 

Between Bacoli and Baia are situated two small adjacent craters, which seem 
to have been excavated by two series of explosive outbursts occurring simul- 
taneously at the two ends of a cleft in the ground, or from two vents, one situated 


Mare Morto. 
Canale di Procida. 


Monte Salvaticlii. Cnma. 

Inner harbour. 


Pta. Saparella. 


Baia. 

Bacoli. 


Outer harbour. 


Pta, Pennata, 
Pta. Terone. 



FIG. 2. — PORTO DI MISENO, FROM CAPO MISENO. 


in each Fondo. The Fondi represent a state of volcanic activity which has been 
paralleled by Vesuvius. Scacchi records the formation of two twin craters at the 
top of the mountain on February 23, 1850. The Fondi are situated on the cone- 

Pta, Saparella. ISf, di Procida. Bacoli. Pta. Pennata. 



FIG. 3. — PORTO DI MISEXO. 

slopes of the Baia volcano, and must therefore be of a later date — otherwise the 
greater quantities of matter ejected by the latter must have filled up and obliterated, 
at any rate, the nearer Fondo. The crater-slopes of the Focdi di Baia are now- 
cultivated with vines. 




CUMA,LAKE. AVERNUS .MONTE NUOVO , M . GRILLO &M ROSSO 
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6. Haia. 

Only half of the walls of the crater in which Baia lies have been preserved, 
and even they seem to have undergone partial destruction hy erosion on the west, 
and hy the eruption of the Fondi di Baia on the south. The crater-slopes, however, 
can be traced, cradling round the hay of Baia, from the Punta dell’ Epitafiio to the 
Fortino di Tenaglia, below the castle built by Don Pedro de Toledo. 

A large portion of the bay is very shallow, and soundings have revealed the 
presence of shoals off the Punta dell’ Epitafiio. In some places the submerged 
ruins of Roman buildings are still to be traced. 

(a) Monte Salvatkhi. 

Monte di Procida. 

To the west of the Baia-Miseno chain of craters are two massive ridges which 
Breislak, with his usual facility, interpreted as segments of the same volcanic ring. 

The Monte Salvatichi (Fig. 2) has had its south-east extremity augmented 
in height by the neighbouring Fondi di Baia. 

The Monte di Procida is steep towards the north-east. The slopes on the 
south-west side are gentle from the top of the ridge to the top of the cliffs, but 
then fall away precipitously to the sea. The ridge terminates abruptly to the 
north-west and south-east (Fig. 3). Detached from the mainland lies the small flat 
island rock — the Sooglio di S. Martino. The section of the hill shows that its 
height has been augmented at very various times, and that extensive denudation 
has gone on in the intervals. The products of the eruption of the Procida volcanoes 
seem to be interstratifled with those of the mainland (Johnstone-Lavis). 

The Avernus group of volcanoes are shown in Map II. 

7. Monte Muovo. 

The moat recent of the Avernus group of volcanoes is the well-known Monte 
Nuovo, a heap of pumice and lapilli 489 feet (149 metres) in height and | mile (1 km.) 
in diameter, which sprang up in a few hours on September 29 and 30, 1538, on the 
periphery of the crater of Lake Avernus. The larger part of the Lucrine lake was 
filled by the debris, and during the seventeenth century the remainder was so 
“ choaked up by the horrible and astonishing eruption of the new Mountain,” that 
Sandys refers to it as a “ little sedgy plash,” and Ray as a “ fenny meadow. ’ To- 
day the renaissance of oyster-culture has resulted in the uprooting of the weeds, 
and in the deepening of the lake ; but even as late as the beginning of the present 
century, travellers confirm Swinburne's description — “a slimy bed of rushes 
covers the scattered pools of this once beautiful sheet of water.” The Lucrine 
never seems to have been a deep lake, for, judging from the account of Strabo, it 
was too shallow for vessels even of small draught. Nor does it seem likely that 
Agrippa would have undertaken his expensive harbour-works had the Lucrine 
been sufficiently deep as an anchorage for his fleet. A sketch of part of the lake, 
inscribed “Stagnv,” appears upon two Roman glass vases, together with other 
topographical details (6, p- 43.5). 

8. Avernus. 

The crater wall of Lake Avernus is complete, but is very low towards the 
south-east — a circumstance of which Agrippa took advantage when he placed the 
lake in communication with the sea by means of his ship canal. At the present 
day no trace of the harbour works can be seen owing to their total obliteration by 
the eruption of Monte Nuovo ; but it is just within the bounds of possibility 
that the dip of the top of the cone of Monte Nuovo towards the south and east 
may be due to some depression in the level of the ground before the eruption, and 
that depression may have been along the course taken by the canal of Agrippa. 

Being unable to discover any record of a systematic series of soundings of the 
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lake, and finding the depths given by various authors to vary from infinity to 
250 feet by one (Phillips), and 108 feet by another,* I made a few soundings 
across it, and found to my great surprise that, instead of being much deeper in 
the centre and gradually shoaling towards its circumference, it was of a uniform 
depth of 34 to 35 metres over the greater part (Map III.). The lake is at present 
surrounded by a masonry wall, built, it is said, in 1858, just before the end of the 
dominion of the Bourbons. 

9. Monte Grillo and Monte Itosso. 

The wall of the Avernus crater, with the exception of the gap to the south-east, 
is of a fairly uniform height of over 260 feet (80 metres), but at two points it attains 
to heights of 380 and 318 feet (116 and 97 metres) respectively. At these two points 
the wall intersects a curved range of hills, known as Monte Grillo to the west (Fig. 4) 


Intersection with M. Grillo 




MAP III. 
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with the high land of Monte Grillo by a broad, gently sloping ridge, upon which 
the abundant ruins testify to the importance of the old city. 

While seeking for some other trace of the crater wall, of which the hill of 
Cuma might be a part, I noticed that the clitfs to the south project slightly 
towards the sea, forming a spur which may be recognized on the contoured map 
to the west of the amphitheatre. At a little distance from this spur, and between 
it and the sea, there is a small isolated mound of tufa rising above the surface of 
the sandy beach. This spur and mound seem to me to be strong indications that 
a ridge of tufa once existed extending seawards from the cliff, but that all traces 



FIG. 5. — ARCO FELICE. 


of it have been washed away by the sea excepting the little mound of tufa. If 
this suggestion be a true one, this ridge might represent part of the southern wall 
of the old Cuma volcano, the cliff might mark the site of its eastern crater-slope, 
and the centre of the cra'er might lie on the perpendicular bisector of the line 
between the Acropolis and the mound. 

11. Campiglione. 

Occupying an almost central position in the Phlegriean Fields, the crater 
walls of Campiglione are the highest of those erupted from a single vent, and are 
among the most picturesque. The crater wall reaches an elevation of 1047 feet 
(310 metres) on the northern side (Monte Corvara), and 1079 feet (329 metres) on 
the southern (Monte Barbaro, or Monte Gauro), The sea has made extensive inroads 
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upon the south-western and south-eastern flanks, with the effect of considerably 
lowering the walls of the crater on the east and west (i’ig. 7). The steepness of 
the southern cone-slopes of Monte Barbaro, as compared with the cone-slopes of 
Monte Corvara, is doubtless due to tbe same agency. 

The cone-slopes of Monte Corvara are continuous with the crater-slopes of the 
western Quarto ; they touch those of Monte Rosso on the west, and perhaps overlie 
a part of Monte Ruscello. Upon Monte Corvara is found a liberal coating of scoria 
and lapilli, similar to those found round the vent of the Montagna Spaccata volcano. 
On the northern side of the crater, a spur of doubtful significance traverses the 
crater-slope. 

Acropolis. 




Tofa mound. 

FIG. 6. — MONTE Dl CU.MA, FBOM THE SOUTH. 


La Starza. 

The east and south flanks of the Campiglione rise abruptly from a plateau, 
50 to 70 metres above sea-level, upon which Monte Cigliano also stands, and which 
seems to owe its height to material denuded from surrounding cones, especially 
from that of the Campiglione, and perhaps from the Montagna Spaccata. This 
plateau terminates on the south in cliffs, known as La Starza, containing sufficient 
quantities of marine shells to prove their marine origin. 

(c) JLonte Iluscdlo. 

Monte Ruscello is a very problematical rounded dome of tufa, in which I have 
hitherto been quite unable to detect any indication of crater structure. Should it 
really be a portion of a crater wall, it seems more likely that the remainder lies 
buried beneath the flanks of Monte Corvara than that it has been washed away 
by the western sea. It may be a complete volcanic cone, which either never had 
or has lost a crater situated on its summit. It is extremely unlikely that it has 
anything to do with Monte San Severino. The undenuded character of its sides 
seems to show that it is a far younger structure. 
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(d) Monte San Severino. 

Monte San Severino, or Monte Gaudo, is a long ridge of tufa lying in a south- 
west direction tangentially to the north side of the walls of the west Quarto, to 
which in its morphological character it bears considerable resemblance. Like 
them, it slopes gently towards the north, but more steeply to the south, and, like 
them, it is furrowed by a series of channels of great depth in proportion to their 
drainage areas. The point of intersection of the Monte San Severino with the 
west Quarto is marked by a small rise in height to the north of the Masseria 
Spinelli — 367 feet (112 metres) above sea-level. 

It seems possible that it is the last denuded upstanding remnant of the northern 
segment of a crater, not unlike the west Quarto, but of older age, which was 
broken into by the eruption of the west Quarto, as Monte Nuovo has broken into 
the periphery of the Lake Avernus crater. If the Monte San Severino ridge be 
analogous to the north wall of the Quarto, its crater would have been situated to 

M. Corvard. Barbaro. 



riG. i . — CAMPIGLIONE VOLCAKO, TEOM THE WEST. 


the south of the ridge. The narrowness of the ridge would seem to indicate that 
here we have the crest of the crater wall, and that the remainder lies buried below 
the level of the country and the walls of other volcanoes. 

12. Montagna Spaccata. 

The occurrence of a stratum of volcanic ejectamenta, scoria, lapilli, etc., all 
over an area lying to the south of the Piano di Quarto, to the west of the 
Cratere di Campana, and over a considerable portion of the Campiglione volcano 
would lead one to suspect the existence of some comparatively recent subaerial 
volcanic vent in that region. The centre of this scoria-covered area lies near the 
Roman road w'hich was cut through the Montagna Spaccata, from which cutting 
the hill derives its name. The section of the Montagna Spaccata disclosed shows 
that the hill was constructed of matter, not ejected from the Quarto, hut from the 
south — a fact which tends to show that it is the north wall of a volcanic vent 
(Deecke, 4 -, p. 435). No trace of the southern wall is to be seen, unless the Crisci 
mound (p. 427) represents a portion of it. Its destruction was probably partially 
effected by the waves that denuded the eastern side of the Campiglione, and which 
covered the site of the vent of the crater with tufa denuded from the neighbouring 
volcanic cones. 

13. Cratere di Campana. 

To the north of Astroni is an exceedingly interesting series of concentric crater 
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riDgs, which are but seldom visited, owing to their being a little out of the round 
of the ordinary tourist. The quantity of matter erupted by the Cratere di 
Cam part a is but small compared with their neighbours. Their walls are thickly 
covered with chestnut woods, which often render it difficult, occasionally im- 
possible, to obtain a clear view of the conformation of the ground. The eruptions 
seem to have been entirely subaerial. Lava-like flows can be seen in several 
places, which are thought by Deecke to be due to the partial flowing of fused hot 
cinder bombs ejected from the crater. The chief interest of the Cratere di Campana 
lies in the fact that they show very clearly how the volcanic forces at that spot 
gradually weakened and Anally became altogether extinguished. 



FIG. 8. — LA. SFXGA. 

Three almost concentric crater wal^s can be made out. The outer can be 
most readily distinguished to the east, where it is separated from the middle crater 
wall by a deep trench, the Fossa Schianana or Schianata. On the north it is 
covered wfith the Maranisi woods. 

The middle crater wall touches the crater-slope of the outer one, both on the 
north and south. 

The innermost and youngest crater, or Fossa Liipara, has very steep crater- 
slopes on the south and east, indicative of a final explosive act before it became 
quiescent. On the western side the crater-slopes are more gradual, and several 
(three) successive steps or terraces can be traced. At the bottom lie several large 
blocks of trachyte, one of which measured 4 feet through. 




ARCHIAGNANO CROUP OF CRATERS 
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In the rock on the eastern side of the Fossa Lupara, Breislak, Soacchi, and 
others record a narrow fissure of great depth called la Senga. Deecke ( 4 .) writes that, 
in 1885 and 1887, in spite of great facilities for studying the Fossa Lupara, he 
was unable to discover this fissure, and suggests that it had perhaps closed up, and 
was concealed from the eye by the vegetation. Guided by a goatherd, I had no 
difficulty in finding the Senga in the winter of 1896. 

The Senga is a straight chasm extending across the eastern wall of the inner- 
most crater in a radial direction running east and west (compass bearing 86 °). I 
was able to trace it for some 50 yards, although it has become covered over in 
places by the surface soil and vegetation. Even where it is covered over, there are 
occasional pitfalls leading down into it, which might prove dangerous death-traps 
to any one trying to walk across them in the dark. The fissure seems to vary iu 
width from 3 to 6 feet. Its depth is about 128 feet (39 metres). The eastern end 
(Pig. 8 ) can be easily entered to a depth of about 18 feet, but, not having a rope 
or assistance, I did not venture upon a further descent. 

The Senga has either been caused by an earthquake or is a split due to the 
shrinkage of the walls of the volcano on cooling, and, as such, has been rightly 
compared to the cave beneath the Monti Rossi, near Nicolosi, on the slopes of Etna. 
If the Senga owes its origin to either of these causes, the same cause seems to have 
operated upon the other side of the Fossa Lupara, where I noticed two similar 
cavities in the crater wall, though on a smaller scale. 

The next group of volcanic hills to be considered are those which seem to have 
sprung up around the ruins of an old crater wall, for which I propose the name 
of Archiagnano (Maps I. and III.). 

14. Solfatam. 

Of this group, the Sulfatara is stated to have been in eruption in 1198, and at 
the present day its fumaroles attract the greatest amount of attention given by 
tourists to the volcanic phenomena of the Pblegrrean Fields. The crater of the 
Solfatara is one of the most perfect, but the amount of matter erupted from it 
seems insignificant; to the north no trace of a cone is visible. At different times 
there have been lava-flows from its eastern side. 

On the southern side of the Solfatara rises the great trachyte-capped boss of 
Monte Olibano, which was shown by Guiscardi to be of more recent origin than 
the yellow tufa of Monte Dolce. In the British Association Report of 1890, 
Johnston- Lavis suggests that this eruption of lava occurred at a considerable time 
after the sea had deposited the Starza cliffs and had partially denuded Monte 
Barbaro. 

15. Astroni. 

To the north of the Solfatara, and connected with it by a ridge, is the beautiful 
cone and crater of the Astroni. For our present purpose, the important facts to 
note about it are, firstly, that there is a spur running down the south-west crater- 
slope ; secondly, that the highest points of its walls are on opposite sides of the 
crater at the Torre Nocera and the Torre Lupara ; and, lastly, that the major axis 
of the elliptical crater lies across the line between these two high points. 

16. Archiagnano. 

At the foot of Astroni, cradled by hills, lies the plain which, before 1870, was 
partly covered by the lake of Agnano.* The eastern side of this plain is shut in by' 
the well-preserved curved ridge of San Domenico, the northern boundary is shared 
with Pianura, the western is apparently replaced by the cone-slopes of Astroni. 
Upon the south, the walls are mote irregular; their symmetry being marred by 

* It is a significant fact that no mention is made by any Roman author of a lake 
upon the site of Agnano. 
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three projections, the Colles Leucogaei, or cone-slopes of the Solfitara, the northern 
spurs of Monte Dolce, and Monte Spina (Maps I. and IV.). 

The original western wall is indicated by the two ridges, of which one is inter- 
sected by the craters of the Solfatara and Astroni, the other by those of Astroni 
and Pianura. The points at which these ridges intersect the Astroni crater walls 
have already been noticed. The Solfatara-Astroni ridge forms the Torre Nocera, 
and to it doubtless is due the spur upon the crater-slope in Astroni, just below the 
Torre Nocera (see Fig. 9). The Astroni-Pianura ridge forms the Torre Lupara, the 
second highest summit of the Astroni cone. Both the Nocera and Lupara ridges, 
as the Solfatara-Astroni and Pianura-Astroni ridges may be called, lie along the 


C. lliseno. Ischia. 

tionte di Procida. Nocera spur. 

A^nano. Colies Leucogaii. Astroni. 
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Massei ia grande. 

KIO. 9. — VIEW FKOM CAMALDOLI OVER PART OF THE AGNANO PLAIN (TO TUB LEFT), 
WITH THE WHITE COLLES LEFCOGAII, AND THE CRATER OF ASTRONI (TO THE 
right), in the FOREGROCND is the PLAIN OF PIANURA. 

circumference of the same circle ; both are deeply furrowed by torrent beds, and 
to a far greater extent than the Astroni slopes. The slopes of the Nocera ridge are 
steeper to the east than to the west, indicating that tlie former are crater-slopes, the 
latter cone-slopes ; and, finally, both lie on the site which the western crater wall 
of the Agnano crater, if reconstructed from its eastern and northern walls, might 
he e.vpeoted to occupy (Map IV.). 

For the crater of which these ridges — the Nocera and Lupara ridges — seem to 
he the surviving western walls, broken into both by Astroni and, at a probably 
later date, by the Solfatara, I propose the name of Archiagnano, in order to avoid 
confusion with any existing conceptions of the crater of Agnano having been 
merely coextensive with the former lake of Agnano. 

If the theory stated above be the true one, the history of this interesting 
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group of volcanoes might have been somewhat as follows : First, the eruption of 
Archiagnano, with the formation of a crater wall which included the ridges of 
Nocera and Lupara, Monte Spina, and the hill to the west of the Masseria Grande ; 
secondly, the shifting of the vent to the east, and the formation of the part of 
the crater occupied hy the lake of Agnano ; lastly, the eruption of Astroni and the 
Solfatara in the western wall. 

17. Cigliano, 

Between Astroni and Campiglione lies the extremely perfect cone and crater of 
Cigliano, which must he more recent than Campiglione, for otherwise it could 
hardly have withstood the waves which inflicted such damage on the flanks of the 
latter. 

(e.) Pacifico ridge. 

(/.) Astroni-Cigliano ridge. 

(g.) Crisci mound. 

Before leaving the Astroni group, there are three accumulations of volcanic debris 
which deserve notice, although I have been unable to account for their presence. 

(1) The Pacifico ridge runs north-west from Astroni almost perpendicularly to a 
tangent at the point of intersection. If it originally continued further in the same 
line, it must have been cut across by the eruption of Archiagnano. It is covered 
superficially by trachytic lapilli from the Fossa Lupara eruption. 

(2) The Astroni-Cigliano ridge — perhaps of no significance as an indication of a 
special crater wall, hut merely a heap of debris from both craters. 

(3) The Crisci mound — a small elevation of some 25 metres in height to the 
north of Cigliano. It may either be the summit of an old crater wall mostly buried 
by the debris erupted by other craters, or, as Deecke suggests, a portion of the 
southern wall of the Montagna Spaccata volcano. 

18. Quarto. 

The Camaldoli group includes the craters of Quarto, Pianura, and Soccavo. 
The hills and valleys of this group, together with those of the Naples volcano, are 
discussed in greater detail in a second paper to be published subsequently. 

The most northerly part of the Phlegriean Fields is occupied by the large oval 
plain of the Quarto, completely surrounded by hills. It has yet to he determined 
whether the hills to the east and west are of the same age and originally due to 
the same eruption. However this may be, the Quarto is certainly not such a 
simple crater as has been supposed. The high eastern walls have every appearance 
of being crater-slopes much denuded hy the torrents which have collected upon 
the high ground above. On the west the walls are much lower and have gentler 
slopes. On the north-west there is a broad, low ridge, which extends some distance 
into the plain. The southern walls — at any rate, in the neighbourhood of the 
5Iontagna Spaccata — seem to have been replaced by the ejecta from the latter 
volcano. At Monte Viticella and at Torre Poerio a similar change may be found 
to have taken place. Hear the Campiglione, the cone-slope of Monte Corvara is 
continuous with the “ crater-slope ” (?) of that part of the Quarto. 

The cone- slopes of the eastern Quarto are shared with those of the other 
volcanoes which have built up the Camaldoli massif. 

19. Pianura. 

Only one-half of the walls of Pianura are preserved. They attain their greatest 
elevation at Camaldoli, and are much eroded by torrents. The crater of Pianura 
is in very much the same stage of destruction as the crater of Nisida ; their shapes 
are similar. There is geological evidence of the crater having been filled with a 
lake until tolerably recent times (Johnston-Lavis) ; now the surface water passes 
off into the adj fining Soccavo basin hy a channel, which has been excavated at 
the foot of the Pignatiello spur to a depth of 45 feet below the level of the roadway. 
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20. Succavo. 

It is generally held that the Soccavo baain is the result of a volcanic eruption. 
If that be so, it seems to me that it cannot have contributed largely to the 
Camaldoli massif, because the contour-lines of the cone-slopes run concentrically 
with the circumference of Pianura, and not with that of Soccavo. 

Lastly, there is the range of hills extending along a straight line from the 
Observatory hill at Capo-di-monte in a south-westerly direction as far as Nisida. 
Prom their disposition, it would seem as if the Crust of the earth had given way to 
the volcanic forces along this line ; and, further, that the foci of volcanic activity 
were not uniformly distributed all along the line, bat were concentrated at points, 
two of which lay slightly to the south, and two to the north of the line. The two 

Camaldoli. Soccavo plain. 
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lying to the south may be called Saples and Chiaja ; the two to the north, Fuort- 
grotta and San .''frato ; and to these a fifth was added — Xisida. 

Tunnels which liave been excavated for the purpose of leading railways and 
sewers through the hills, have revealed masses of trachytic lava, such as are known 
to occur in other crater wails, e.g. Astroui, Solfatara. 

21. Naples. 

The old town of Naples lies at the foot of the semicircular range of hills, having 
all the appearance of a crater-slope, and extending from the Capodimonte Observa- 
tory to the hill of St. Elmo. The entire south-east half of the wall of the crater 
is wanting. The floor is perhaps conterminous with the slight elevation or plateau 
upon which the old Roman Keapolis stood. At the present day the southern 
margin of this plateau can be traced along a line from Sant’ Agostino to the 
University building, where the fall is so steep as to necessitate the employment 
of steps as a means of placing the thoroughfares above in communication with 
those below. 
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The cone-slopes on the west are buried among the debris of the Camaldoli 
massif. In the south they become continuous with the Chiaja cone-slopes. 

The. course of the Vallone di Sagliscendi perhaps owes its present position to the 
Naples crater. The upper tributaries of this valley commence on the cone-slopes 
of the Pianura volcano. The valley skirts the north of the Soccavo crater, pursuing 
a westerly course; as soon as it reaches the spot where the cone-slopes of the 
Naples volcano might be supposed to be, it turns sharply to the north. Then once 
more it turns west, skirting the northern walls of the Naples volcano, and finally 
turning south it runs seawards to the east of Naples. The course of this valley 
certainly seems to afford some confirmatory evidence in favour of the theory that 
a volcano once existed where Naples lies now. 

22. Chiaja {Mergellina, Jervis, 8)- 

Adjoining the bay in the hills identified above with the Naples volcano is a 
second, extending from the Gastello dell’ Ovo to the Sannazzaro spur, south of 
Mergellina. If this be the remains of a crater, its walls have been breached from 
the south, and two-thirds of its floor are submerged ; the remaining third is 
occupied by the new western quarter of Naples between Mergellina and the Pizzo- 
falcone ridge. On the east the cone-slopes become continuous with the cone-slopes 
of the Naples crater. In the angle between them, below Antignano, is a valley 
which discharges its waters into 1’ Arena, in the Soccavo plain. On the west the 
cone-slopes meet the crater-slopes of Fuorigrotta. 

PosiUpo ridge. 

The sea horizon, as viewed from the Chiaja quarter of Naples, is closed in on 
the west by the beautiful ridge of Posilipo, extending for some 3i miles from the 
Vomero. The uniform crest of the ridge lies near its western side, immediately 
above the steep slope which leads down to the Fuorigrotta and Bagnoli plains below. 
The incline of the eastern slopes commences more gradually, but ends more abruptly 
in the low cliffs which fringe and are being undermined by the sea. 

23. Fuorigrotta. 

At the northern end of the Posilipo ridge, and curving away from the sweep of 
hills already described as the crater-slope of the Chiaja volcano, lies another con- 
cave slope, open to the west, embracing the village of Fuorigrotta, and extending 
from the Torre Cervati spur below the Villa Patrizi to a second spur beneath the 
name “ Monte di Dio ” on the maps. If this slope be the crater-slope of a Fuori- 
grotta volcano, its northern wall is very probably indicated by the rampart which 
divides the low-lying Fuorigrotta plain from the higher level of the plain of 
Soccavo. It is partly, no doubt, owing to this sudden “ step ” between the levels 
of the two plains, that the watercourses which traverse the Soccavo plain have 
been excavated to tbeir present depth. 

There is also an indication of the western wall of the Fuorigrotta crater in 
the terrace on which stands the Masseria Terracina, at the foot of the cone-slopes 
of the San Domenico ridge, or eastern wall of Archiagnano. If this interpretation 
be the true one, the Fuorigrotta crater wall would seem to be older than that of 
Archiagnano, but not so old as that of the Soccavo crater. 

24. San Strato. 

Between the “ Monte di Dio ” spur and its termination in the Coroglio, the ridge 
of Posilipo has undergone so much denudation that it is difficult to discover any 
signs of a crater, even if it ever formed part of one. The hill, too, alters its 
character to some extent, for, whereas the western slopes retain the steepness 
which marks the crater-slopes of Fuorigrotta, the south-eastern slopes become far 
less steep from the ridge to the tops of the sea-worn cliffs. The width of the ridge 
becomes somewhat greater, reaching a maximum at the Capo. All along the south- 

No. IV. — October, 1897.] - f 
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eastern slopes, at right angles to the line of the ridge, are a number of small 
valleys eroded by the torrents which scour their beds in wet weather, and which 
have co-operated with the sea in producing that charming succession of little bays 
{ca?e) to which this beautiful coast owes much of its picturesqueness. At Coroglio 

Grottadei Taoni. Scoglio di Vergilio. 



FIG. 11. — TUFA CUFFS EA-iT OF THE CALA DI TBENTAREJII. 


the ridge terminates abruptly. The cliffs extend the entire height of the ridge, 
and the rocks in the vicinity exhibit the marks and scars of many a battle with 
the sea. Several rocky islets lie below, detached from the mainland. The Gajola 
and the Lazzaretto vecchio rocks are inhabited ; others, such as the Tavola di Mare, 
lie just awash with the surface of the water. The rate at which the land is being 
washed away might be estimated by an examination of the numerous ruins of 
Roman buildings still lining the shore. 

From the analogy of undoubted crater walls, I am inclined to consider the 
western steep slope of the southern half of Posilipo as a crater-slope, the south- 
eastern one as a cone-slope, of a crater the centre of which lay in the Bagnoli 
plain, not far from the small volcanic hill of Santa Teresa. 

25. Santa Teresa. 

The Montagnella di Santa Teresa is a miniature horseshoe-shaped mound in 
the middle of the Bagnoli plain. Situated almost in the centre of the “ crater 
of the San Strato volcano,” it may be considered as representing the last expiring 
effort of volcanic activity in that region. It has been breached by the sea on the south? 

2G. Nisida. 

Lying just off the south-west end of Posilipo is the island crater of Nisida. The 
sea has washed away a large portion of the south-western wall, and has opened the 
flooded crater towards the south so as to form a natural harbour. The western 
crater-slope of the Porto Paone is much steeper than the eastern. The cliffs, like 
those of the end of Posilipo and of Capo Miseno, rise vertically from the sea. Small 
fragments both of eastern and western walls have become detached as two islet 
rocks, known as the Guglia di Levante and Guglia di Ponente respectively. 

Relative Ages of Volcanoes. 

The only crater of known age is the Monte Nuovo. The othe's were formed 
in prehistoric times, and it seems almost impossible to form even a roucrh 
estimate of their absolute ages. On the other hand, there is often very considerable 
evidence that one volcanic structure is older than another. It may be that one 
does not exhibit such a weatherworn appearance as its neighbour, or that it has 
sprung up on the periphery of another, or, again, that its ejectamenta overlie those 
of a second volcano. These are taken as tests of relative age, and the following 
table has been constructed to exhibit the results obtained by such tests. In the 
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table the younger structures are arranged above those which are considered to be 
older. The lines connect those between which it is thought that some evidence 
of relative age can be detected. 

Conclusions. 

In conclusion, it has been shown that almost all the hills in the Phlegrsean 
fields are either the entire walls of volcanic craters or portions of walls of volcanic 
craters which have been, to a greater or less extent, washed away by the action 
of rain or the sea, or have been partially destroyed or buried by more recent 
volcanic eruptions. 

Secondly, these volcanic craters are distributed over a crescentic area round 
the bay of Pozzuoli ; the more recent ones are situated closer to the shore of the 
bay than the older ones, indicating a gradual march of volcanic vents along lines 
radiating towards the centre of that bay. In other words, the general effect of 
volcanic activity has been the accumulation of new land around the bay of 
Pozzuoli. Inasmuch as water seems to be a necessity for a volcanic eruption, 
this progression of the volcanoes seawards may stand in some relation to the 
channels by which water has obtained access to the fires below. 

Thirdly, wherever crater rings of a larger and smaller diameter overlap, we 
never find a larger ring superimposed on a smaller one. The smaller ring always 
is superimposed on the larger. The conclusion to be drawn is, that the volcanic 
activity of the region has been decreasing in intensity. I'he same proposition is 
proved for a single locality by the Campana series of craters. 

Lastly, considering the amount of attention that has been paid to the Phlegrman 
fields by geologists, mineralogists, and travellers, it is a matter of surprise that our 
knowledge concerning much of the region is so incomplete. Apparently the 
interest of the more perfect and still active manifestations of volcanic energy in the 
vicinity have so entirely absorbed the attention of visitors, no less than that of the 
residents, that they have not been able to study the less perfect, dead, and partly 
buried ruins of the older craters as fully as they deserve. 

One subject which I should like to suggest for future investigation is the exact 
configuration of the sea-bottom, especially in the vicinity of the banks which rise 
up at several places near the coast. A series of soundings taken close together in 
the neighbourhood of some of these banks might reveal the existence of curved 
crater-like hills on the sea-bottom, very similar to those on the land. Attention 
has been drawn to the har which closes the Porto Misenu, itself probably the sur- 
viving eastern wall of that crater. 

The ruin-covered shoal named Fumosa may perhaps indicate the southern wall 
of a crater on the site of Lago Lucrino. The Mezzogiorno bank may be a 
submarine crater wall south of Capo Misenum, and the Benda Palummo banks, 
rising up to 23 and 27 fathoms, with a depth of 34 fathoms between them, represent 
a condition not unlike that of the Campiglione, were it submerged to the same 
depth. La Catena and many other shoals round about Procida and Ischia would be 
well worth a careful survey. 

I have, so far as possible, reviewed the region from a purely morphographical 
standpoint, studying its features in their purely topographical aspect, consequently 
my conclusions must be regarded as suggestive rather than as final. Their 
ultimate proof or disproof rests with the geologist, and if they stimulate him to 
extend his researches, my labour will not have been in vain. 
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APPENDIX A. 

List of Mineral Springs, Fumaeoles, and Mofette. 

Names of springs, baths, etc., in, use in or before the sixteenth century are printed 

in italics. 

During the fifteenth and sixteenth centuries, and even earlier, the Phlegraian 
Fields were celebrated for the number, variety, and excellence of their natural 
hydropathic establishments. If we may trust the writings of contemporary 
physicians, there was no ailment but had its appropriate remedial waters and baths 
in this favoured country. Michael, the grandfather of Savonarola, followed by 
Bartholomieus Taurinensis and a number of other writers, has described, and 
Alcadinus has sung, the medicinal virtues of the mineral springs. The height of 
their fame was reached in 1638, when the Spanish viceroy, Pietro Antonio d’Aragona, 
made the baths more accessible, and caused three tablets to be inscribed with a 
descriptive directory to the baths. The first of these guide-inscriptions was placed 
at the entrance of the Grotta di Posilipo, the second in the Piazza di Pedro di 
Toledo in Pozzuoli, and the third near the Sudatoria di Tritoli. For further 
information the curious reader was referred to the works of Sebastiano Bartolo. 

Lago Fusaro. — Fish are said to have been killed by gaseous emanations during 
the eruption of Vesuvius in 1834 (Daubeny). 

Monterillo. Fumarole. 

Miseno. — Grotta del zolfo, north of Porto Miseno. Fumarole depositing salts 
and sulphur. 

Finocchio. Fumarole. Balneum, Foeniculi (Elysius). 

Baia. — Numerous warm springs occur along the coast between Baia and the 
Stufe di Nerone. During the sixteenth century the following baths were used for 
medicinal purposes : Bctgni di Spelunca, di Braccola (near the Truglio), delle Fati, 
deV Vescovo (= balneum Fontis Episcopi),di Gibborosu,acquedi Calina{ = balneum 
Oulmce), acque del Sole e della Luna (= balneum Ocesaris of Alcadinus). 

Stufe di Nerone (— Sudatorium Trituli, auct.). — Fumaroles and spring of 
hot water. When the railway tunnel was driven through the hill, many Roman 
cuniculi were encountered. Some were traced for 100 metres. They were probably 
used for collecting vapour for sudatoria (Johnstone-Lavis). Close at hand were the 
baths called Salviana ( = balneum Sylvianoe), di Tritoli, di S. Giorgio (= balneum 
.S. Oregorii), del Petroleo, and Vacque di Pugillo. At one place in the vicinity the 
temperature of the sea-water was found to be 55° C. or 131° Fahr. (Schmidt). 

Monte Nuovo. — One fumarole, “ fumeta di travi di fuoco,” is in the middle of 
the south-west slope ; another is on the western side. The bagni di Tripergdk, del 
Arco, di Raiuiero, di San Nicola, della Scrofa, di S. Lucia, di S. Maria, di S. 
Croce are said to have been buried beneath the mountain. 

Lago Avernus. — The Sibyl’s Cave, with its ancient bagno Palombara, or bagno 
della Sibilla and the bagni di Succellario and del Ferro, were all situated close to 
the lake. The Acqua Capona still rises in the temple of Apollo. 

Ckatere di Campana.— Fumaroles (extinct) a few yards to the north of the 
Grotta di Pollicino (Deecke). 

Pozzuoli. — Temple of Serapis. Acqua dell’ Antro and Acqua della Macchina, 
warm waters containing carbonates, sulphates, and chlorides of sodium and ca'cium, 
magnesium carbonate and chloride, iron carbonate, aluminium chloride. Acqua dei 
Lipposi and Acqua Media are cold springs of similar composition. 

Bagni Cantarelli. Fontana, del Prato (= balneum Ciceronis). The hot springs 
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of the liaijno Ortodonico, in the grounds of the Villa Cardito, were flowing in 1607 
(Sarnelli). 

SoLi'ATAHA. — Fumaroles depositing sulphur, ammonium chloride, and arsenic 
sulphide. Balneum Sulphatarice seu Fori Vulcani. 

The Pisciarelli flowing from the Colies Leucogaei were once rich in alum. The 
annual output of alum salts was valued at 20,0u0 sesterces (£160) at the time of 
Augustus (Pliny, 18, 29). Some recent borings to a depth of 2o metres, undertaken 
to rediscover the old alum water, only encountered sulphureous springs. For the 
results of Dr. Cirillo’s analysis, made in the latter half of the last century, see 
Hamilton, Explanation of PL xxi. The Aqtia Bullce was famed for its medicinal 
properties in the fifteenth century (Savonarola). It used to contain sulphate of 
lime, alum, iron, sulphurous acid, and sulphuretted hydrogen. 

Astroxi. — Acque degli Aat'c\xm(^ = Balneum Aqure Strums:, Ugolinus) are said 
to have been warm and sulphureous. 

Lago Aoxano. — Streams of bubble.s of almost pure carbonic acid gas used to 
rise through the water before the lake was run off in 1870 (Deville). The older 
authors, Savonarola, Elisio, etc., comment upon the absence of fish, and upon the 
abundance of frogs and serpents. 

Grotta del Cane. Warm carbonic acid gas mofette. 

Grotto d’Ammoniaco. Carbonic acid gas mofette. 

Stufe di Sail Germane, or di San Giacomo (= Balneum sh-cura, eeu i^udatorium 
S. Germani). Carbonic acid gas and sulphuretted hydrogen. The gas from the 
different orifices differs much in composition (Deville). 

Bagxoli. — There are many warm springs between the end of Posilipo and 
Pozzuoli. The name Terme explains itself. Bagnoli takes its name from mineral 
baths containing sodium carbonate, sulphate, and chloride, as well as free carbonic 
acid gas. 

Acqua di Subveni homini contains more sodium chloride than the waters at 
Bagnoli, and also chlorides of calcium and magnesium. In the sixteenth century 
the chief medicinal springs were the balneum fork Cryptce, near Posilipo; balneum 
Juncarce, balneum Plagce ( = bagno di Bagnoli)-, balneum Petra: and balneum 
Calaturce, beneath Monte Olibano; bagno di Souvieui huoinini{= Zuppa d'Huo- 
tnini), bagno di S. Anastasia {^balneum Arena-), and bagno dell’ Adjutorio. 

Fuorigrotta. — Balneum de Tripta (Savonarola) { — Imgno di fuori Grotte, 
Capaccio). 

Naples. — Santa Lucia (Acqua Solfurea). A sulphureous spring with carbonic 
acid gas. 

Castello del’ Ovo (Acqua ferrata di Pizzo-falcone). A ferrugineous spring with 
large quantities of free carbonic acid gas. 

Palazzo Reale. An artesian well producing water containing much carbonic 
acid gas, salts of iron and magnesium, and calcium carbonate. 

APPENDIX B. 

List of 'riiArHvnc Rock Masses axd Lava-stkeams. 

Moxte di Peocida. — a. At bases of two headlands, one to the north, and the 
other just opposite the Scoglio di S. Martino. 

Punta di Torre Fuma. 

7. Pietre nere, or Schiavone. 

Moste Nuovo. — L ava-stream on south cone-slope. 

Moste di Cuma. — a. Trachyte foundation, 20 metres thick. 

0- Layer of vitreous trachyte, 1 metre thick, above a grey tuft. 
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Cbatere di Campaxa. — a. Trachytic mass on east of Fossa Lupara, which has 
been rent asunder to form the Senga. 

0 . — A lava-stream on north-west side of middle crater wall (Scacchi). 
Monte Cobvara. — A lava-stream is indicated on north-east slopes near the 
Montagna Spaccata, in a model constructed for the South Kensington 
Museum by Amedeo Aureli. It has not been seen by the author. 

Astroni. — a. The crater is plugged by trachyte, which rises to form the two 
mounds known as the Eotondella and I’Imperatrice. 

0. Trachytic dyke in east wall of crater. 

Soi.fatara. — Trachyte appears in at least three places in the floor of the crater, as 
a large mass in the south wall, and also on the slopes of the Colles Leucog^i. 
Monte Olibaxo. — Trachytic boss. 

Monte Spina. — Vein of Trachyte on north side. 

N.aples. — a. Trachytic mass near S. Maria del Pianto (Roth). 

0. Trachytic mass at Fontanelle, recorded by Hreislak. 

7. Great thicknesses of trachyte are traversed by the tunnels of the Colletori 
Pluvial! delle Colline and of the Ferrovia Cumana, under the Corso 
Vittorio Emanuele and V^ia Tasso. 
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ETIBOPE. 

The Sale of Ordnance Maps. — A parliamentary paper has lately been issued 
relative to the sale of Ordnance maps, which shows that by recent arrangements 
the facilities given to the public for obtaining maps at various towns throughout 
the country have been greatly increased. Mr. E. Stanford still remains the sole 
agent for the sale of Ordnance maps within the county of London, while for the 
cities of Edinburgh and Dublin Messrs. J. Menzies & Co. and Messrs. Hodges, 
Figgis & Co. have been appointed agents rrspectively. Agencies have also been 
instituted from January 1, 1897, in a number of other towns throughout the United 
Kingdom, and arrangements have been made whereby orders can be given at the 
head post offices of many other towns at which there is no agent. The agents 
throughout the country are bound to keep at the respective depots “ such a stock 
of the Ordnance Survey maps, with the relative area books, and of the index maps 
and catalogues, as may be, in the opinion of the Board of Agriculture, sufficient to 
meet the ordinary calls made upon them ; ” and it is further specified, in the case 
of London and Edinburgh, that ‘‘ the agent shall keep at least one copy of every 
<>dnance Survey map (of England and Waits and Scotland respectively), whether 
coloured or uncoloured, which shall not have been superseded by a later edition.” 
The selling prices are fixed by the Board, and are not to be exceeded by the 
agents ; facilities are also to be given for the exchange of any map purchased by 
mistake for another", j rovided it be returned promptly and in good condition, and 
another taken. As the agents appointed already number nearly 140, the advantages 
to the public of the new system are at once apparent. 

The Eifel Maaxe. — In continuation of his limnological studies in Germany (see 
Journal, vol. vii. pp. 198, 199, vol. viii. p. 634), Dr. Wilhelm Halbfass contributes 
to the July number of Peter manns Mitteilungen the results of his observations on 
the Eifel Maare. Geologically, these small lakes, eight in number, exclusive of a very 
small one which is on the point of being obliterated by the growth of reedy vege- 
tation, are universally recognized as filling the craters of volcanoes which came to 
an end in the first stage of their activity. They are mostly somewhat round in 
shape, with an increase in depth from the margin to a point in or very near the 
middle. The following table gives in English measures the main results of the 
observations of Dr. Halbfass : — 


Name. 

Greatest 

Circum- 

Depth in feet. 

Height 

of 

surface 

Area. 

Sq mile. 

Length. 

Miles. 

])r«udUi. fereoce. 

Miles. Miles. 

Maxi- 

mum 

Average. 

above 

eea- 

level. 

Fee'. 

Laacher See 

... 1-46 

116 

4-58 

174 

107-0 

902 

1-278 

Pulver Maar 

.... 0-42 

0-40 

1-40 

243 

1"230 

1358 

0-135 

Meerfelder Maar ... 

... 0-47 

0-28 

1-24 

56 

27-6 

1097 

0-093 

Holzmaar ... 

... 0-20 

016 

0-68 

69 

31-2 

1419 

0-026 

Ulmener Maar 

... 0-20 

014 

0-57 

121 

60 0 

1377 

0-021 

Weinfelder Maar ... 

... 0-33 

0-23 

0-95 

167 

84-3 

1571 

0-061 

Gemiindener Maar 

... 0-20 

019 

0-61 

125 

60-7 

1328 

0-028 

Sohalkenmehrer Maar 

... 0-36 

0-31 

110 

69 

37-4 

1386 

0-083 


Volume, 

millions 

of 

cubic 

feet. 


3367 

41Z 

64 

•20 

31 

135 

42 

77 


ASIA. 

Ptolemy s Geography of Indo-China. — Mr. G. E. Gerini, who has for 
some years devoted his attention to the elucidation of Ptolemy’s statements 



THE MONTHLT RECORD. 


437 


regarding the geography of the Trans-Gangetic India — a task in which previous 
commentators have met with alight success — contributes a paper on the preliminary 
results of his researches to the July number of the Journal of the Royal Asiatic 
Society. Although these results are as yet imperfect, owing partly to the difficulties 
in which the writer has been placed through want of access to the complete litera- 
ture of the subject, he has done enough, if his conclusions are to be relied on, to 
shed a new and in many ways unexpected light on the difficult question of the 
knowledge of the far East possessed by the ancients. The methods previously 
adopted have failed, Mr. Gerini thinks, through being too theoretical on the one 
hand and too empiric on the other. The attempt to find a formula of correction 
applicable alike to the better known and to the outlying parts of the world must 
tail, considering the greater imperfection of data necessarily existing in the case of 
the latter, while the method of identifying Ptolemy’s places merely by a com- 
parison with modern names is evidently faulty. Mr. Gerini’s method depends on 
the identification, by a study of old records giving information regarding the marts 
and emporiums of trade on the coasts in question in Ptolemy’s time, of one or 
more of the latter’s stations, in order to supply a basis for the determination of his 
amount of error in the regions beyond the Ganges. The first stations thus identified 
were Ptolemy’s Ahadra and Pithonobaste, which, according to Mr. Gerini, corre- 
spond with the Bay of Ka-Dran (the present Hati'en) and Panthai-Mas on the 
Kambojan coast of the Gulf of Siam. The formulae of correction obtained from 
these and other positions, when applied to Ptolemy’s co-ordinates, give remarkable 
results, which lead the writer to the conclusion that Ptolemy’s geography of the 
India extra-Gangem is still capable of fairly accurate interpretation, and presents 
1 erhaps fewer difficulties than the Cis-Gangetic portion. An interesting identifi- 
cation supplied by the method adopted is that of Ptolemy’s “Stone Tower’’ with 
Khoten, while by swinging round the farther coast-line of the “ Magnus Sinus ’’ 
on the Lui-chau peninsula as a pivot, the writer is able to identify all its 
chief features with features bearing similar names on the coast of China. Mr. 
Gerini thinks that his researches will throw much new light on the trade relations 
of the ancients and the early routes of commerce in the East. 

The Yakuts.* — The work under the above title, which has lately been published 
by the Russian Geographical Society, is a splendid addition to the geographical 
literature of Northern Siberia. The author, V. L. Sieroszewski, was a political 
exUe, who was sent, in 1880, by order of the administration, to be settled at the pole of 
cold of the eastern continent, Verkhoyansk, a village consisting of a score of houses. 
There he was kept for three years, and, owing to a certain leniency on the part of the 
local police officer, was allowed to descend the Tana river to its mouth, there being 
evidently no danger of escape in those unpopulated icy deserts. In 1883 he was 
transferred further east, to Sredne-Kolymsk, on the Kolyma river ; and in 1885 was 
allowed to go to the capital of those desert regions, Yakutsk. Thence he was trans- 
ferred to a still remoter spot, on the Aldan river, and in 1887 to the Nama Yakut 
village in that same district. There he carried on agriculture up till 1892, when, the 
term of his twelve years’ exile being over, he was allowed to settle in Irkutsk. In this 
town he spent eighteen months working in the library of the Siberian Geographical 
Society, and an Irkutsk lady, Madame Gromova, the head of a firm of traders 
in Yakutsk, volunteered to pay the costs of publication of the remarkable 

* ‘ The Yakuts : An Attempt at an Ethnographical Description.’ By V. L. Sieros- 
zewski. Published by the Russian Geographical Society, under the supervision of 
Prof. Veselovsky, with the aid of a grant from A. I. Gromova. Vol. i. St. Petersburg; 
1896. (168 illustrations, portrait of Middendorff, and map.) 
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ethnographical materials which V. L. Sieroszewski had collected during his peregri- 
nations. The Russian Geographical Society at St. Petersburg undertook to edit 
that work ; while Baron Toll, the meteorologist E. W. Stelling, and the botanists S. I- 
Korszinski and J. P. Prein undertook to read over the manuscript. The result is now a 
handsome octavo volume, with a map and 168 excellent photographs and drawings, 
which were made by three Russian artists from the author’s sketches. This work is a 
real mine of trustworthy and digested information about the nature and the inhabi- 
tants of the region. It is very well written, with an excellent sense of proportion, 
and with full knowledge of the excellent works of Middendorif, Maack, and other 
previous explorers; some parts of it, especially those which deal with the climate 
and the vegetation, are fine specimens of geographical literature, every page contain- 
ing some little detail eminently characteristic of the nature of those dreary regions. 
After a rather too short geographical sketch of the country, the climate, the 
vegetation, and the fauna, as well as the domestic animals of the Yakuts, are 
described (180 pages). The remainder of the hook (700 pages) is given to ethno- 
graphy. By analyzing the folk-lore of the Yakuts (for which, besides the author’-s 
own notes, excellent materials are found in the little work of the great explorer of 
Russian folk-lore, Khudyakoff, who also lived many years as an exile in the same 
region and died there, his materials having been published after his death by the 
Siberian Geographical Society)— by analyzing that folk-lore, as well as the traditions 
as to the climate of their former abodes, the names of such animals as do not occur in 
the present abodes of the Yakuts, their calendar, and so on, the author shows that they 
must have come from the south, and very probably from the south-west. He then 
discusses their gradual spreading, and their physical features, as well as the ad- 
mixture among the present Yakuts of Mongol, Manchurian, Tungus, and Russian 
blood. Most of this was, of course, already known, especially through Middendorif s 
capital work, but even this chapter contains many interesting new details. The 
economical foundations of Yakut life, their food, their dress, and their arts, as well 
as the conditions of work (wage-work, association, hiring of cattle, etc.), are 
described. A very interesting chapter, full of new and well-interpreted informa- 
tion, is then devoted to the clan organization, ancient and modern, to the present 
village community, to family relations, to the children, their treatment, and their 
games, and finally to marriage and love. The two last chapters are given to folk- 
lore, various recently published materials having been taken into account. The 
wealth of information contained in this volume appears at once from the above 
enumeration, and again the regret must be expressed that this work, like scores of 
others, which would be excellent reading for wide circles, remains unknown in 
Western Europe, even in abridged editions. The map which is appended to 
this work gives the distribution of all the present clans, while the drawings and 
photographs admirably illustrate the text. 

A Journey in Southern Arabia.* — Although the journey described by Herr 
Hirsch in his recently published work was made more than three years ago, so 
little has been written, or is in fact known, concerning the interior of Southern 
Arabia, that the appearance of the book is welcome, as supplying detailed informa- 
tion with regard to a small portion at least of that interesting country. The 
principal journey made by the German traveller — in fact, the only one which took 
him into the interior of the country — coincided very closely with the route of the 
late Mr. Bent to the Upper Hadramut valley in 1894, i.e. just a year later, and as 
it was described in outline by Herr Hirsch himself in the third volume of the 

* Leo Hirsch, ‘ Keisen in Sud-Arabien, Mahrahmd und Hadramut.’ Tjeiden 
Brill. 1897. 
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Journal (p. 196), it is unnecessary to go into detail here. The book is kept within 
moderate compass, and forms a consecutive narrative of the traveller’s experiences, 
containing also many details as to the physical features of the country along the 
route. Frequent readings of the barometer and thermometer were taken, but would 
have been more useful if recorded in a table at the end, than interspersed, as is the 
case, with other matter in the body of the book. A list of the plants collected, 
numbering in all over one hundred and sixty species, and including one new genus 
and a fair proportion of new species, is given as an appendix. It shows that, if 
scanty, the flora of this part of Arabia is not wanting in interest. The features of 
the country immediately adjoining the route are shown on a map of the scale 
of 1 ; 800,000. It may be remarked that the latitudes in the Upper Hadramut 
valley differ by considerably over half a degree from those given in the sketch-map 
accompanying Mr. Bent’s paper, although these were checked by astronomical 
observations with the theodolite. 

Termination of the Lyonese Mission in China. — M. Brenier, the chief of 
the French Commercial Mission which during the past two years has traversed the 
western and southern provinces of China in various directions, reached Macao in 
June last, accompanied by Dr. Deblenne, thus bringing to a close the task entrusted 
to him. Owing to a rebellion which had taken place in the north-west of Kwang-si, 
and which the mandarins seemed powerless to cope with, the travellers had been 
obliged to make a long detour by way of Kwei-yang, the capital of the province of 
Kwei-chou, in order to reach Canton. Accounts of the journeys of various sections 
of the mission continue to appear in the Tour du Monde. 

AFBICA. 

GeograpMcal Besults of the Bottego Expedition.— The publication in 
the ninth number of the Bolletino of the Italian Geographical Society (1897) of a 
preliminary report by Lieuts. Vannutelli and Citerni on the geographical results of 
Captain Bottego’s last expedition, accompanied by a sketch-map of the routes 
followed, enables us to add some details to those given in the last number of the 
Journal, and to gauge with more precision the value of the work accomplished, 
which, taken in conjunction with Captain Bottego’s previous work of exploration on 
the upper Jub, entitles the deceased officer to a very high rank among the modern 
explorers of Africa. In spite of the many travellers who have sought to unravel 
the geography of the southern Ethiopian highlands, a number of problems still 
clustered round the tract of country lying north of Lake Eudolf, all of which have 
now been solved, in their broad outlines, by the latest Italian expedition to that 
region. The much-vexed question of the course of the Omo has been settled, the 
western shore of Lake Rudolf explored, and the general hydrographic features of 
the Sobat system, the last of the Nile tributaries awaiting discovery, have been 
defined. In addition to this, a new lake of considerable size has been discovered, 
apparently forming a fresh link in the lacustrine chain which stretches throughout 
the whole of East Africa towards the shores of the Bed Sea. It appears to be this 
lake which, under the name Abba, or one of its variants (all of which are used 
generically for any large mass of water), has been so long vaguely indicated on our 
maps as existing in the region south of Shoa. The Italian travellers found its true 
name to be Pagade,* and, having entirely compassed its shores, are able to delineate 
it with some precision. It is described as of great beauty, and contains twelve 
islands, all inhabited and cultivated. Its length is about O.l miles, and from the 
north it receives the waters of a mountainous region, which apjiears to separate its 


They have, however, christened it afresh — “Eegiua Margherita ” 
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basin from that of Lake Ziiai. It sends a short effluent southwards into the lake 
Abbaya of Prince Euspoli and Dr. Donaldson Smith (called by the Italian travellers 
tjhiamo) ; but, contrary to the statement of the latter traveller, this lake is said 
not to have any connection with the Sagan or Galana Amara which flows into Lake 
Stefauie. From Lake Pagade the expedition made its way to the Omo, which after 
all proves to he identical with the Nianam, the principal feeder of Lake Rudolf. 
Its valley is very narrow and enciosed by high mountain walls, a fact which 
accounts for Dr. Smith’s inability to discover a break in the hills from his view-point 
in the south. The small volume of water possessed by the stream ascended by him 
is explained by the fact that, during the latter part of his northerly excursion, he 
must have been following a tributary instead of the main stream, which makes a 
wide bend to the south-west. The river Bass of Count Teleki is represented by a 
stream which loses itself in a marsh near the north-west corner of Lake Rudolf, its 
water only finding its way to the lake by infiltration. The western shore of the 
latter was followed as far as the mouth of the Tirgol, the point reached by Teleki 
and von Hohnel from the south, not a single stream apparently entering the lake 
during this distance. The survey of this western shore proved that the width is 
less than has been shown on previous maps. The Sobat basin was first reached 
slightly to the north of 6° N. ; a southern branch, the Juba, being followed down- 
wards for some distance across plains of rich grass. The expedition then struck 
across to the Upeno, the principal branch of the Sobat, crossing on the way the 
Shelo, which flows through a small lake. The' Upeno has a breadth of over 300 
yards at low water, but is shallow. It appears to be formed by the junction of the 
Bar.) audBirbir, the latter rising in the north-cast, near the course of the Didessa. 

Consular Beports for 1896. — Reporting on the trade of Tripoli, Mr. 
Dickson records a general state of stagnation, although both imports from and 
expoits to Great Britain show a slight increase, the demands for British cloths 
having somewliat improved. Italian shipping, however, maintains its predominant 
position. The hoped-for re-opening of the caravan route to Bornu has not taken 
place, owing to the attitude of the Tuareg, and the hostilities between Rabah and 
the Emperor of Sokoto. From Harrar, Mr. Eodd calls attention to the general 
complaint of want of substance in the cottons, etc., supplied from England. A 
better quality would meet with a good sale. The Zeila route is still preferred to 
that from Jibuti, being shorter, easier, and more secure. The report by Mr. E. 
Casement on the trade of Lourenco Marques shows a considerable extension of the 
import trade, practically the only branch represented, and almost entirely one of 
transit to the Transvaal. The trade with that country via, Dolagoa bay shows (in 
1896) an increase of 113 per cent, (fairly well distributed over the separate items), 
as compared with increases of IG and 205 per cent, respectively via Cape Colony 
and Natal. The large imports of food stuffs prove the disregard for agriculture due 
to the gold fever. Butter forms a considerable item, and might well, Mr. Casement 
suggests, be supplied by Ireland. England still holds the market for the better 
qualities of cottons and woollens, but inferior kinds are largely supplied from the 
continent. British shipping, except in the item of passenger traffic, still maintains 
a favourable position, and the important future of the port is generally recognized. 
The report on Zanzibar trade for 1896, by Mr. Cornish, records a falling off in the 
total amount as compared with 1896, due, it is thought, to the plague at Bombay 
and the decline in the price of cloves, the quantity exported being very much less 
in 1896 than in either of the two preceding years. A short crop is also feared for 
the present season. Great Britain takes the lead both for imports and exports, and 
a satisfactory increase in the import of piece goods is recorded ; but here, as else- 
where, the sizing in the English cloths is complained of. The exports to British 
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East Africa show an increase, and Zanzibar, it is said, is becoming more and more the 
chief centre of commerce in East Africa. From Chinde a large increase in the local 
trade between the Indian traders and the natives is reported, hut the shipping returns 
are very little different from those of the preceding year. Regular lines of steamers 
to this port are promistd, both by the Castle Line and the Messageries Maritime^. 
Damage continues to be done by the encroachments of the river. Mr. Alfred 
Sharpe’s report on British Central Africa records satisfactory progress in the 
general condition of the Protectorate. Since the successful termination of the 
Angoni war, peace has everywhere prevailed. The imports show a slight decrease, 
but the exports a considerable increase in spite of a diminution in the amount of 
ivory. The value of coffee exported increased by over £9000 as compared with 
the previous year. The unusually high level of Lake Nyasa has rendered the Shire 
river channel navigable all the year round, and two new steamers placed on it by the 
African Lakes Corporation have proved a great success. A new vessel, far larger 
than any at present on Nyasa, is under construction for that lake. The use ol 
British currency has largely increased throughout the Protectorate, and rupees are 
now hardly seen. Native labour is very plentiful. Mr. Pickersgill, in discussing 
the trade of the Congo State for the past year, considers that there is no great 
development to record, the apparent increase in imports being not due to an 
extensive trade in the way of barter, hut rather to the introduction of goods for the 
requirements of the Government, missions, etc. It may, therefore, be regarded in 
the light of outlay for the improvement of an estate. Ivory and indiarubber are 
the only paying products of the interior. The duties on these yield a considerable 
revenue, and there is no reason to fear a rapid exhaustion of the supply, but large 
capital is required to ensure success in trading ventures beyond Stanley pool. 

Trigonometrical Survey of British South Africa. — We are informed by 
the directors of the British South Africa Company that the Administrative Council 
at Salisbury resolved in March last that a trigonometrical survey of the territory 
should be carried out in accordance with a plan suggested by Dr. Gill, Her Majesty’s 
astronomer at the Cape. This is briefly as follows : Chains, 15 to 20 miles broad, 
of very accurate single triangles, would be carried across the country along certain 
lines, the principal being one from Tati through Bulawayo and Salisbury, and 
beyond the latter in the direction of Blantyre as far as circumstances should require, 
and another along the thirty-first meridian from Victoria to Salisbury, with north 
and south extensions. Loops of cheaper triangulation, beginning and ending on 
these chains, could include all the more important parts of Rhodesia. 

Hydrography of the Sanga River, Congo Basin. — The opinion of hi. 
Wauters that the Goko, or Ngoko, usually put down as a western tributary of the 
Sanga, may prove to be the principal branch of the river, has already been referred 
to in the Journal (vol. viii. p. 552). His view appears to be supported by hi. 
Lemaitre, an agent of the Socieie Beige du haul Congo, who is well acquainted with 
the lower course of both branches (^Mouvement Geographique, 1897, No. 24). He 
states that articles of English manufacture, some bearing the stamp of the Royal 
Niger Company, are seen in some numbers on the Goko, while very few comparatively 
are met with on the Sanga. He is therefore, like M. Wauters, inclined to identify 
the Goko with the Lorn, crossed by Mizon in the south of Adamaua. The Ja, seen 
near its source by Crampel in 1888, he considers to have a parallel course with the 
Goko. The Eastern Likuala is of less importance than some travellers have supposed . 
East of the Sanga, M. Lemaitre heard of an important trade centre named Lubi, on 
a river which, from the native accounts, would seem to be the upper course of the 
Ibenga, a tributary of the TJbangi. 
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The Climate of the Congo. — At a hygienic congress held early in August at 
Brussels, under the presidency of Dr. Kuborn, many points relating to the means 
of improving the health of Europeans on the Congo were discussed. While 
acknowledging that complete acclimatization is impossible, most of the speakers 
laid stress on the possibility of diminishing the death-roll of Europeans by strict 
attention to the rules of hygiene, the want of which is accountable for a lar^e pro- 
portion of the deaths. In fact, a distinct improvement has already been disclosed 
by statistics. The examples of India, Java, and even of Belgium itself, show what 
may be done in time in this direction, while even now the mortality on the Congo 
is less than in the Cameroons, the Niger, or Cochin-China. The northern races of 
Europe have shown themselves no less capable of adaptation to the climate than 
the southern, the important factors being, not race, but temperament and good 
housing and nourishment. Even the negroes, though content with a vegetable 
diet when living at ease, require more supporting food when performing severe 
labour. The Congo railway, it was remarked, is likely to have a beneficial result 
in facilitating the procuring of supplies. It was recommended by more than one 
speaker that, as a general rule, two years should be the limit of continuous service 
on the Congo. 

M. Eysseric's Journey in the Interior of the French Ivory Coast. — 

Early in the present year M. Eysseric started from the French Ivory Coast on a 
journey of exploration in the little-known western districts in the interior of the 
colony. A brief outline of the journey, from which the traveller has now returned, 
appears in the Comptes Itcudus of the Paris Geographical Society (1897, p. 262). 
IM. Eysseric’s plan was to ascend the western branch of the Bandama river (known 
as the Red Bandama), and make his way westwards to the Kavalli, which forms 
the boundary between French territory and Liberia. This programme he was 
unable to carry out completely, owing to the hostility of the natives ; but he 
executed a survey of the Red Bandama, and returned to the coast through the 
mountainous district of Kami, said to be rich in gold. His survey was checked by 
a considerable number of astronomical observations. 

AMEBICA. 

Climates in Davis Bay and Baffin Bay. — Mr. Ralph S. Tarr, a member 
of the Peary Greenland Expedition, contributes a paper to the American Journal of 
Science on some points connected with the marked difference in climate observed on 
the two sides of the sea separating Greenland from the American coasts. The name 
'• Davis bay,” it should be stated, is proposed for the innominate area extending 
from the main Atlantic to Davis straits. The author journeyed along the Labrador 
and Baffin Land coasts during the summer of 1896, travelling northward late in 
July and southward early in September, and spending the intervening period on 
the Greenland coast, where he reached 74“ 15' N. lat. His observations are con- 
cerned with tracing the effects of prevailing winds and ocean currents in the dis- 
tribution of the ice, and from these he is led to speculate on the relations of changes 
of level in the land to past and present glaciation. The main point it is desired to 
establish is that the climatic conditions of Baffin Land and Labrador are “ wonder- 
fully near those which produce glaciation.” Without predicting that those regions 
are about to re-enter a glacial period, he considers it safe to say that if the eleva- 
tion now in progress continues, the time is not far distant when valley glaciers will 
again appear in the Labrador peninsula, and when those of Baffin Land will in- 
crease in extent, and this would, of course, be a great step towards the re-establish- 
ment of a general ice-sheet. On the Greenland side there is distinct evidence that 
a subsidence of the land is going on, and that the ice-front of the Greenland glacier 
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is retreating ; this is especially noticeable in the Upper Nugsuak peninsula. These 
observations— like those of Gregory in Spitsbergen — -are of the greatest geological 
interest in explaining the details of the processes of erosive action under their most 
active conditions. Mr. Tarr’s suggestions as to the possible balancing action of the 
mere weight of ice producing elevation and subsidence, and adjusting itself auto- 
matically by the variations of temperature due to ehanges of level, are valuable in 
connection with some of the recent observations in the Mississippi basin, and 
indicate opportunities of further investigation. But the main facts seem still the 
subject of considerable disagreement amongst American geologists. 

Asc 61 lt of Mount St, Ulius, — The ascent of Mount St. Elias has been accom- 
plished by the Italian expedition under Prince Luigi Amadio (ante, p. 214). The 
foot of the mountain having been reached after thirty-eight days’ liard travelling 
during which the members of Mr. Bryant’s party were met returning from an 
unsuccessful attempt on the mountain, the ascent was begun on July 30. A 
height of over 12,000 feet was reached on that day, and the ascent completed on 
July 31, the effects of the rarefied air being severely felt. The height of the 
mountain was found (by mercurial barometer) to be 18,060 feet, a result which 
agrees remarkably with the estimate of Prof. Russell. The statement of that 
observer that the mountain is not volcanic in origin, has been fully confirmed. 

Recent Explorations in Bolivia and Pern. — Through the kindness of our 
honorary corresponding member, Sehor Ballivian of La Paz, we have received an 
official report by Colonel Muiios, in which that officer describes the explorations 
made by him, between 1893 and 1890, in North-Eastern Bolivia, mainly for the 
examination of the navigability of the rivers of that region. The Madidi, a western 
tributary of the Beni, was first ascended, but it proved impossible to advance within 
sight of the cordillera, the whole country, as far as the highest point reached, 
maintaining the character of a plain. The course was extremely sinuous, but it is 
always navigable for small craft. While holding that the Madidi undoubtedly rises 
in the eastern cordillera of the Andes, Colonel Munos says that it is not the con- 
tinuation of the Tambopata, as has been usually shown on our maps, but of some 
other stream which rises in the sierra of Caupolican. The Tambopata continues its 
northerly course to the Madre de Dios, which, says Colonel Munos, it joins in 
69° 43' west of Greenwich. The colonel formed one of the party sent in 1894 to 
complete the examination of the Madre de Dios begun by Colonel Pando in 1892 
(Journal, vol. iii. p. 187). Although illness prevented his reaching the supposed 
confluence of the Inambari, discovered by the last-named officer, his inquiries led 
him to doubt the correctness of the identification of the stream seen with that river. 
The longitude given by Pando for the junction was 69° 43' west (that given above 
for the confluence of the Tambopata), while, according to Raimondi, the Inambari 
bends much further to the west before taking an easterly direction. The colours 
of the streams from the south, noted liy Seuor Piscarrald, the explorer of the Manu 
(ibid., p. 189), and the size of the Madre de Dios above the junction, supply other 
arguments in the same direction. Colonel Munos also explored the Orton, which 
joins the Beni a little below the confluence of the Madre de Dios. Its sources do not 
appear to lie so far to the west as they have been placed on some maps. A land 
expedition was also made from Carmen, on the Madre de Dios, to the Aquiri, the 
result of which was to show that a narrow-gauge railway could easily be constructed 
between the two rivers, a work which would give a great impulse to the development 
of the region. Two papers, which appear in the Boletin of the Lima Geographical 
Society (vol. vi. part 3), may also be mentioned. In one of them. Dr. R. Aguilar 
emphasizes the importance of the discovery of the Manu, as possibly leading to the 
establishment of water-communication between the Department of Cuzco and the 
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Madre de Dios, a distance of only 3 miles separating the systems of that river and 
of the Ucayali, with no obstructions to the digging of a canal. The other paper 
describes a recent exploration by Don Pedro Portillo of the districts of Huanta and 
La Mar, between Ayacucho and the Apurimac. The result has been to show that 
a feasible route exists between that town and the head of steam-navigation on the 
Apurimac, the journey only occupying three days. 

ATTSTBALAStA. 

New Exploring Expedition to German New Guinea.— An expedition 
has been set on foot in Germany to follow up the discoveries made in 1896 by 
Dr. Lauterbach and his companions. Through the courtesy of the Foreign Office, 
we have received the following details regarding its organization and programme, 
taken from the Berlin Neueste Nachrichten. A small stern-wheel steamer has 
been built, and is to be taken out at once to the mouth of the Ottilien river, the 
exploration of which is the main object of the proposed expedition, it being sup- 
posed that it forms the mouth of the large river (the Ramu) discovered by Dr. 
Lauterbach to the north of the Bismarck range. The steamer, which will he put 
together on arrival, will accommodate four or five Europeans and fifty natives, and 
carry provisions for 220 days. It is proposed also to visit and explore the Bis- 
marck mountains, in the immediate neighbourhood of which a station will he 
established, and it is hoped that an easy route to the range, which probably contains 
gold, will be thus opened from the north. Subsequently it is intended to explore 
the course of the Markham river, which enters the sea at the head of Huon gulf. 
Should the expedition prove successful, a large area of fertile country in the interior 
of the Protectorate will, it is hoped, be opened up. 

Euueral of the Lost Hembers of the Calvert Expedition.— The funeral 
of Mr. C. F. Wells and Mr. G. L. Jones, the lost members of the Calvert expedition, 
who died of thirst not far from the Joanna springs discovered by Colonel War- 
burton in 1873, and whose remains were discovered by Mr. L. A. Wells in June 
last, took place at Adelaide on July 18, amid universal manifestations of regret 
and sympathy. The ceremony is said to have been most impressive, and a note- 
worthy circumstance was the very representative gathering of members of various 
exploring expeditions, dating from 1844 onwards. The Start expedition of that 
year was represented by Dr. J. H. Browne, who was surgeon of the party, while 
the list of well-known expeditions, members of which were present, includes 
those of Stuart (1858-60), McKinlay (1865), Warburton (1873-74), Gosse (1873), 
Giles, and Lindsay. A full account of the ceremony appears in the Adelaide 
Advertiser for July 19. A fund is being raised in Adelaide for the benefit of the 
widow and children of Mr. C. F. Wells. 

Examination of the Jakati Kiver, Batch New Guinea.— The Tijdshrift 
of the Netherlands Geographical Society (second series, vol. xiv.) contains a short 
account, by Dr. D. W. Horst, of an examination of the so-called Jakati river at the 
eastern extremity of McCluer gulf in Dutch New Guinea. According to Dr. Horst 
this is not a true fresh-water river, but rather a creek widening out into an arm ot 
the sea. The eastern extremity of McCluer gulf is strewn with islands, and 
between these and the mountainous north shore of the gulf a number of sandbanks, 
intersected by a labyrinth of channels, have been formed. Except at the foot of the 
mountains, the water is everywhere salt, and considerable depths were obtained by 
sounding. The creek was ascended as far as the town of Jakati, up to which point 
the ebb and flow of the tide was everywhere experienced. Dr. Horst does not, 
however, appear to have proved that no fresh-water river is reached by penetrating 
farther from the sea. 
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FOL&B REGIONS. 

Eeturn of the Jackson-Harmsworth Expedition.— The Tr/;((?zwrty(f, with 
Mr. Jackson and the other members of the expedition on board, reached Gravesend 
on September 3, having started from Cape Flora in Franz Josef Land on August 6. 
■Owing to the discovery that an open sea stretches to the north of the archipelago 
of small islands of which Franz Josef Land is found to consist, no attempt was 
made during the past season to reach a high northern latitude, but the time was 
spent in completing the survey of the islands, especially towards the west. After 
a comparatively mild and calm winter, during which the regular scientific observa- 
tions were continued without intermission, Mr. Jackson started with Mr. Armitage, 
on March 16, on a sledge expedition up the British channel, the wide gulf which 
opens to the north of Morthbrook island, on which the winter quarters were placed. 
In continuously bad weather the western shores of the channel were explored, and after 
reaching the north-east extremity of the land, the explorers turned westward and 
south-westward, crossing the high glaciated land behind Cape Mary Harmsworth, 
which proved to be the farthest land in a westerly direction. The return was made 
along the southern shores of the islands, a search-party con-isting of Dr. Kottlitz and 
Messrs. Bruce and Wilson being met at Bell island on INlay 3. Subsequently a start 
wfis made eastward, but before Hooker island was reached the skdge broke through 
the thin ice off its shore, and the loss of provisions compelled a return. Before 
turning homewards the Windward steamed north-west for 50 miles through very 
open water, no indication of land being seen. Mr. Jackson concludes that Gillis 
Land does not exist in the position generally assigned to it. In addition to stores 
left for Andree's possible use, a depot had been formed on Bell island under the 
idea that they might be of service to the crew of the Fram, the news of the return 
of that ship mot having reached Franz Josef Land until the arrival of the Wind ward. 
Mr. Jackson has promised to describe his experiences at an evening meeting during 
the coming session. 

Mr . Peary and the Cape York Meteorite. — Eecent telegrams announce the 
return of Lieut. Peary from his cruise in the Arctic. He has succeeded this time 
in bringing back the famous Cape York meteorite, weighing 45 tons, and supposed 
to be the largest in the world. 


GENERAL. 

The Science of Frontier Delimitation. — The report of a lecture delivered 
by Colonel J. K. Trotter at the Eoyal Artillery Institution on the above subject appears 
in the Proceedings of that Institution for May last. The class of delimitation dealt 
with is that relating to little-known or unexplored countries, and the lectmer’s 
recent experience of such delimitation .in West Africa enables him to speak with 
authority on the principal requisites for satisfactory work of the kind. At the out- 
set, he lays stress on certain points to which reg.ird should he paid in the preliminary 
stages of the work, such as the freedom from ambiguity of the international agree- 
ment fixing the boundary, and the importance of leaving as little as possible to he 
decided on the spot. Natural features should be followed as far as possible, it being 
generally found that these form fairly good dividing-lines between tribes and races. 
The choice of rivers greatly reduces the work of demarcation, although certain dis- 
advantages are connected with it. Conventional lines, though often unavoidable, 
are very difficult to mark off. The commissioner should always be thoroughly 
acquainted with the whole course of negotiation which has preceded the signing of 
the agreement, so as to ho aware of the reasons for the adoption of any particular 
line. A large part of the lecture naturally deals with somewhat techniral details 
No. IV.— October, 1897.] 2 o 
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relating to the actual work in the field. For the survey of the boundary, triangula- 
tion is recommended wherever possible, as it gives the best basis for the topo- 
graphical work necessary to show the relation of the boundary to the features of 
the country. Special hints are given as to the demarcation of particular forms of 
boundary, such as a watershed, a parallel of latitude or a meridian, a straight line 
joining two points, or a line parallel to some given feature. The defects of such 
conventional lines as the latter of these are very great, and it is important that 
an agreement should be come to beforehand as to the manner in which the 
difficulties, which are sure to arise, should he met. When the work is completed, 
it is advisable that the frontier should be accepted by the two governments as 
delimited, even though possibly somewhat at variance with that described in the 
original treaty, as by this means future disputes are avoided. After the paper a 
discussion took place. Captain Mcilahon giving his experiences as delimitator of 
the Afghan frontier, where the work was carried out under conditions very different 
from tho.se of work in West Africa; while Colonel Dalton described the work 
carried out in the Intelligence Department in connection with the preliminary 
negotiations. 

The Teaching of Geography. — A leaflet has been issued by the Teachers’ 
Guild, giving general advice with regard to the teaching of geography and the 
choice of books and atlases. It embodies the recommendations of a committee 
appointed in May last to draw up a list of important points to be considered as 
desiderata in the text-books and atlases employed in the teaching of geography. 
The course of teaching suitable for the lower, middle, and higher forms of schools 
respectively is traced, and a brief statement made of the particular points to which 
attention should bo directed, both in the teachers’ and pupils’ hooks. The leaHet 
should be of use, not merely as a criterion of the value of e.xisting books, but as a 
guide to those engaged in the preparation of geographical text-books. Copies are 
to be obtained at the office of the Teachers’ Guild, 74, Gower Street. 


OBITUARY. 


Lieut.-General Sir W. Drummond Jervois, R.E., F.E.S,. G.C.M.G., C.B. 

LlEUT.-GEXi;ii.4L Sir W. Drummond Jervois, who died on August 17, in his 
76th year, from the effects of a carriage accident, was an acknowledged authoritv 
on fortifications, and during a long connection with the War Office did much to 
improve the means of defence of the various British posse-sioiis throughout the 
world. Previous to his work in this direction he had seen .service in South Africa, 
and during the Kaffir war of 1846-47 had been entrusted with tiie task of mapping 
the British section of Kafiraria. Later in life he had been Governor of the Strait 
Settlements and of Xew Zealand, retiring from the latter post in 18S9. He hail 
lived latterly at Merlwood, near Virginia Water. He joined our Society iu 1878, 
and in 1893 was elected a Member of Council, resigning the office, however, in the 
following year. 


Thomas Brumby Johnston. 

Mr. Thomas B. Johnston, senior partner of the well-known firm of Messrs. W. 
A- A. K. Johnston, died early in September at the advanced age of 84 years. 
Mr. Johnston was the youngest son of Andrew Johnston, of Penicuik, and brother 
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of Sir William Johnston and of the well-known geographer, Dr. Ale.xander Keith 
Johnston, gold medalist of our Society, the author of the great ‘Physical Atlas’ 
first published in 1848. On the death of the latter in 1871, Sir WiUiam Johnston 
having previously retired, Mr. Thomas Johnston became head of the geographical 
firm, a position which he retained till his death. He was a member of several 
learned societies, including (in addition to our own Society, which he joined in 
1871) the Society of Antiquaries of Scotland, the Geological Society, and the 
Eoyal Society of Edinburgh. He was hon. treasurer of the Society of Antiquaries 
from 1850 to 1851, and was presented with a testimonial on his retirement from 
that office in the latter year. In 1877 he was appointed Geographer to the 
Queen for Scotland, a post previously held by his brother. Dr. A. K. Johnston. 
Mr. Johnston was the author of the ‘Historical Geography of the Clans of Scot- 
land,’ published in 1872, and of several of the later additions to the maps in the 
‘Eoyal Atlas,’ as well as of Library maps published by his firm. In 1843 he 
married a daughter of the late Thomas Euddiman, and leaves five sons and three 
daughters. 


Albert George Sidney Hawes. 

The death has been announced of Mr. Albert Hawes, Her Jlajesty’s Consul- 
General at Hawaii, who had been a member of our Society since 1885. Mr. Hawes 
entered the Eoyal Marines in 1859, but retired ten years later ; and from 1871 to 
1884 was in the Japanese service. In conjunction with Sir E. M. Satow, he pub- 
lished, in 1881, a ‘ Handbook for Travellers in Central and Xorthern Japan,’ which 
since 1884 has been incorporated with Murray’s series of handbooks. In 1885 he 
was appointed British consul in Nyasaland, taking part in the hostilities with the 
Arabs which broke out soon afterwards at the north end of Lake Kyasa. He 
was employed on special duty at Zanzibar in 1888-8‘J, but in the latter year was 
transferred to the Pacific, which remained his sphere of action until his death. 


CORRESPONDENCE. 

“ Kech-Makiirdn.’^ 

Will you allow me to offer a few remarks on Mr. Tate’s interesting letter in the 
Journal of the Society for August ? 

Firstly, as to the region signified by the compound word “ Kej-Makran,” or 
“ Kech Makuran.” I stated in a Eeport to the Bombay Government so far back as 
December, 1868 : — • 

“In the chronicles of the conquest of Sind, at the early part of the eighth century, 
mention is made of this country as Ij'ing in the route of the invading army 
marching from the land of the Khalifs. In a.d. 1154, A1 Edrisi calls it by its 
modern name without the variation of a single letter; and a century later, Marco 
Polo speaks of ‘Ees Macoran, a great kingdom of idolaters and Saracens.’ That 
the modern word ‘Mekran’ is not found in the Greek or Latin writers who treat 
of the locality is explained by the assumption that it is a corruption of its ancient 
designation, or an Oriental name of doubtful origin. From the sixteenth century, 
and after the Portuguese established their authority in the Persian gulf, not only 
do we find more frequent mention of Mekran itself, but some of its towns or 
villages appear under their modern names. But all such information is confused. 
The maps, up to those of the present century, are not reliable, though several show 
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the particular tract requireil, and no satisfactory account of the country is really 
recorded before the publication of Sir Henry Pottinger’s travels in 1816.” 

When writing the above, more than a quarter of s century ago, I referred to 
iMajor Leech’s “Brief History of Kelat,’" contributed to the Asiatic Society’s Journal 
in 1843 ; and in a paper read a few months later at Harrow, reverting to the same 
contribution, I said, “ The maritime tracts between Karachi and the Persian 
frontier include the country of the ‘ Ichthyophagoi,’ and the modern name Makran 
bears a strange similarity to the Persian ‘ Hahi-Khuran,’ a literal translation of the 
Greek plural word.” At the risk of placing myself in antagonism with high 
authority, I cannot but regard this acceptation of an undoubted Persian word {i.e. 
MdM-khordn, or Jldicordn, “ lish-eaters ”) for Makran, to be more than a mere 
coincidence of sound. The connection with the Greek original is almost, to my 
mind, convincing. Khunin is the present participle of the verb khurdun, “ to eat.” 

Secondly, Jlr. Tate thinks it ; probable that General Haig’s “ Masakand of 
Istakhri” is “Kaskand,” to the south-east of Bampur. But, in looking back to 
my former reports on these matters, I find that the comparatively well known 
“Kasarkand,” south-south-east of Bampur, was subject to such perversions of 
spelling that it might itself be easily confused with dlasakand. “ Kasarkand 
and Bask,” I wrote, “ are clearly identified in the ‘ Kasarfund ’ of Ibn Haukal 
(a.d. 977), the ‘ Kesrbund ’ and ‘Casrbund’ of Istakhri and the Kubian geographer, 
at perhaps an e(iually remote period; the ‘Casrebund’ of Edrisi (.a.n. 1154), and 
the Easak of ibn Haukal and Istakhri.” 

Thirdly, though not possessing data to determine any period of actual occupation 
by the Moghals, I venture to transcribe one or two more passages from papers 
which, though mainly political, contain much that is pure local history : — 

“Native historians, if the term can be used for the mere tellers of tradition, make 
the earlier rulers of Kej to have been the Malika (or Malik) Baluchis. The town 
was at that remote period the capital of Mekran and the seat of government. The 
province e-Ktended to Minilb on the west, and Panjgiir and Kolwah on the east, all 
which places it comprised within its limits. Such a range explains Captain 
Grant’s references to the eight passes into Mekran, between Minab and Kelat. A 
tribe called Bulaidi dispossessed the Maliks, and were themselves reduced hy the 
Persians, and we are then brought to the period of Nadir Shah, who made over the 
whole of Baluchistan, inclusive of Kelat and Mekran, to Nasir Khan Brahui.” 
But it did not seem to me that the term “ Kej Mekran ” could be restricted to 
the province of Nasi'r Khan, for a century before his time we find mention by 
Jlandelslo of “ Getscho Macguerona,” which must be the same compound differently 
spelt. If intended by ilartiniere (.v.d. 1735) in “ Kisch, petite province de Perse,” 
it may have belonged to Persia before the days of Nadir; but the fact that many 
old authors and travellers would so class it does not carry much weight, for who 
among them has described, or attempted to describe, the actual country ? The 
jKipular charts of the Indian Navy, produced during the prosperous days of that 
distinguished service, call the whole line of coast from Cape Jashk to Karachi “ the 
coast of Persia,” but this circumstance may not pass as historical evidence. 

Of the 3Iiri fort in Kej, alluded to by Mr. Tate, mention is made in the 
instructive “ Notes on Mekran,” submitted to the Bombay Government in 1865 by 
Lieut, (now Colonel Sir Charles) Boss, Assistant Political Agent ; and I venture to 
express a hope that those notes will not be overlooked by the present generation 
of writers on the interesting tracts which separate Persia from British India. 

F. J. Goldsmid. 


Auijmt 4 . 1897 , 
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P.S. — Since writing the above, my attention has been accidentally recalled to 
Sir T. Holdicb’s valuable contributions ou ‘ Ancient and Mediajval Makran,’ in the 
Society’s e/oMracrZ for April, 1896. In this it is gratifying to find that the writer 
admits the continuous designation of “ fish-eater ” for the Makrani of to-day, as in 
olden times. The apparent discrepancy in the orthography {Khxifnn or Kltoran) 
is a matter of local pronunciation only. 


It is interesting to find, from Mr. Tate’s letter published in the August number of 
the Journal, that the “ A'es Macoraa ” of Marco Polo is so nearly in accordance 
with the local pronunciation of the present day. Yakut, who followed the usage of 
Arab prose authors in writing Muhrdn, says that most Arab poets preferred 
Muhkardn, and quotes examples by officials who, like Mr. Tate, had lived and held 
administrative charges in the province, but he evidently considered that this form 
of the name was only justifiable by the exigencies of metre. It should he noted 
that he was very careful to ascertain the correct spelling of place-names. Is Mr. 
Tate absolutely certain about the local pronunciation ? I merely hint a douht, 
because so many English officers, from Sir Frederick Goldsmid downwards, who have 
visited and written about the province, adliere with one accord to Makran, or 
perhaps Mthrdn, and seem to know of no variants. 

Another case in which Marco Polo proves to be more correct than his com- 
mentators is that of Camade, in Karman. This name, long since vanished from the 
locality, has puzzled Sir Henry Yule and others. Sir Henry thought that it might 
have been a mistake for Hamadi or Ahmadf. General Houtum-Schindler, according 
to Tomaschek, “ weist auf die Analogic von Kahn-i-Medi bin ; ” and Tomaschek 
himself, venturing on a still more risky piece of conjectural emendation, says we 
may restore Marco’s place-name “ to Camadi, or, on the analogy of Serazy (Shiraz) 
and Soncara (Shewankarab), to Samadi” (‘Zur Hist. Topog. von Persien,’ vol. i. 
p. 181). Yet Marco Polo was all hut accurate when he wrote Camade for Camddin. 
The latter was the name of a suburb of Jiruft, the most flourishing town in Karman 
during most of the middle ages, but now represented by a heap of ruins on the 
upper waters of the Halir river (ancient Dii-riid.) Caraadln is not mentioned by 
the Arab geographers, and perhaps was not in existence in their time. Later, how- 
ever, its importance to traders and travellers attracted considerable attention to it, 
and in times of barbarous warfare its wealth proved its ruin. Muhammed Ibrahim, 
who wrote an account (tedious enough) of the Saljuk princes of Karman, thus 
describes it as it was in the year llTl a.v., when the troops of the Saljuk Bahram 
Shah plundered and desolated it: “ Cam ad in was a place just outside of Jiruft, 
inhabited by foreigners from Brim and Hind, a station fur travellers by land and 
sea, a treasury of the opulent, a storehouse of the merchants of tlio East and West ” 
(Houtsma’s edition of the Persian text, p. 49). The place is mentioned several 
times by M. Ibrahim, who says that the battle which preceded the plundering above 
mentioned took place on “ the plain of Camddin” (Sahra’e Camddin). 

With respect to the name Kech (or Kej) Makran (which is the universal pro- 
nunciation in the adjoining province of Sindh), I may mention that it wrjs unknown 
to the Ar.rb geographers of the tenth century. In their time the name of the 
province is found associated, not with Kiz, the capital, hut with Ti-, tlio chief port 
of that region. El Istakhri writes, “ The port of Makran and that part of the 
country is Tiz, whicli is known as Tl~ Makran:’ In this lie is followed nearly 
verbatim by Ibn Haukal, and El Muk.addad gives the put t the same name. The 
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coupling of names in this way is due to a mere freak of vulgar fancy, and is with- 
out any real significance. The form Kech-Makran came into vogue at a later 
period, hut must have been well established when Marco Polo travelled in Eastern 
Persia. M. E. Haig. 
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Additions to the Library. 

By HUGH ROBERT MILI., D.Sc., Librarian, R.G.S. 


The following abbreviations of nouns and the adjectives derived from them are 
employed to indicate the source of articles from other publications. Geographical 
names are in each case written in fnll 


A. = Academy, Academic, Akademie. 
Ann. = Annals, Annales, Annalen. 

B. = Bulletin, Bollettino, Boletim. 

Com. = Commerce, Commercial. 

C. Rd. = Comptes Eendus. 

Erdk. = Erdkunde. 

G. = Geography, Geographic, Geografia. 
Ges. = Geselischaft. 

I. = Institute, Institution. 

J. = Journal. 

M. = Mitteilungen. 


I Mag. = Magazine. 

I P. = Proceedings. 

' R. = Royal. 

Rev. = Review, Revue, Revista. 

S. = Society, Societe, Selskab. 

, Sitzb. = Sitzungsbericht. 

I T. = Transactions. 

V. = Verein. 

’ Verb. = Verbandlungen. 

W. = Wissensohaft, and compounds. 
I Z. = Zeitschrift. 


On account of the ambiguity of the words octavo, quarto, etc., the size of books in 
the list below is denoted by the length and breadth of the cover in inches to the 
nearest halt-met]. The size of the Journal i.s 10 x U.t. 


EUROPE. 

Austria — Hungary. M.K.K.G, Ges. H7< k 40 (1807) : 1G7-1SC. Tambery. 

Ueber den Ursprung der Magyaren. Ton H. v. Vanibtry. 

An examination of the light thrown on the question of the origin of the Magyars by 
linguistic, anthropological, and psychological facts. 

Austria — Hungary. M.KK.G.Ges. HV/ n 40 (1897) : 212-240. 

Ungarns MUhlenindustrie. 

Baltic Glacier. /. Gto/ojy 5 (1897): 325-339. Geikie. 

The Last Great Baltic Glacier. By .James Geikie. 

A re-statement of the author’s reasons for holding, in opposition to Dr. Keilhack and 
other PrU'Sian geologists, that the great terminal moraines of the Baltic lido-e are 
the products of an independi nt glacial epoch. ° 

Denmark — Pendulum Observations. Zachariae. 

Orertigt K. Daiislc Vidensl. ritUh. Forhaml. (1S97) : 139-184. 

Relative Pendulmaalinger i Kobenh.-.vn og pan Bornholm mod Tilknytning til 
Wien og Potsdam. Af Generalmajor Zachariae. Avec resume" eii fraucais With 
Plate. ^ 

Europe— Races. Ripley 

The Racial Geography of Europe A Sociological Study. V. The Three Euro- 
}.ean Races. By Prof. AVilliam Z. Ripley. From Appleton’s Popular Science 
Monthly. June, 1897, pp. 192-209. New York : D. Appleton A Co. Size 9i X 6J. 
Illustrations. Presented by the Author. 

In this paper the author endeavours to reconstruct the main types of the population 
of Europe, from iin investigation of the geographical distribution of particular traits, 
and the tendencies to combination most frequently observable in them. The three 
racial types thu.s constituted are named by him the' Teutonic, the Alpine (Celtic), and 
the Mediterrani'an. 
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France— Botanical Map. Him. (?. 6 (1S97) ; 289-312. Flahanlt. 

Essai d’une carte botauique et forestiere de la France. Par M. Ch. Flahault. 
With 2Iap. 

Describes the principles followed in the construction of a specimen sheet, embracing 
the district around Perpignan, of a proposed Botanical map of France on the scale of 
1 : 210 , 000 . 

Geology. Sitz. A. TF/ss. Wien 105 (Abth. I.) (1896) : 5-40. Mojsisovics. 

Ueber den chrouologischen XJmfang dcs Dachstein-Kalkes. Von Dr. Edmund v. 
Mojsisovics. 

Germany — Oder. J.an. G. 6 (1897) ; 313-327. Auerbach. 

Le re'gime de I’Oder. Par M. B. Auerbach. 

An analysis of the most important sections, from a geographical point of view, of 
the voluminous work on the Oder noticed in the last volume of the Journal (p. 422). 

Germany — Precipitation. Bezold. 

Verotfentlichungen des Kbniglieh Preussischen Sleteorologischen Instituts. 

’ ’ ' 1 Direktor IVilhelm von Bezold. Ergebnisse der 

^ ! im Jahre 1894. Beilin : A. Asher & Co., 1897. 

lb. Map*. 

Grecian Archipelago. Vtrh. Ges. L'rdh. Berlin 24 (1897) : 264-280. Philippson. 

Herr Dr. Alfred Philippson . Die giiechischen luseln des Agiiischon Meeres 
With Map. 

A comprehensive sketch of the physical and economic geography of the Greek 
islands. 

Greece — Geology. Sitz. A. llVss. Wien. 105 (Abth. 1) (1890) : .501-520. Hilber. 

Geologische Eeise in Xonl-Criochenland und Tiirkisch-Epirus, 1895 (vorliiufiger 
Beiieht). Ton Vinoeuz Itilber. 

Italy. Millosevich. 

Sulla oiiportunita che I’area dello suJdivisioni del Regno vcnga rigorosamente 
evalutata per quella province, di cui si possiede il materiale cartografico, e per 
quei comuni, che non hanno contestazioni di confini. Relazione del prof. Elia 
Millosevich. — Atti del IP' Congresso Geografico Italiano, Roma, 1895. Roma, 
1896. Pp. 159-164. 

Italy — Alpine glaciers. Jl/c m. S.G. Jtali'aHa 6 (1897): 171-192. Marson. 

Sui ghiacciai del massiceio del M. Disgrazia o Pizzo Bello, nota del socio prof 
Luigi Marson. With Maps and Illustrations. 

Italy — Apennines. Biv. G. Italiana 4 (1897) : 102-108. Eoggero. 

Ancora della linea di divisione tra I’Appennino Settentrionale e il Centrale del 
prof magg. Gins. Roggero. With Map. 

A continuation of the controversy as to the boundary between the northern and 
'•entral Apennines. 

Italy — Apulia. De Giorgi. 

L’orograiia delle Puglie considerata nci suoi rapporti con la Gcogralia, la Geologia, 
la Sismologia e la Climatologia. Questioni relative. Relazione del prof Cosimo 
de Giorgi.— Atti del IT' Congresso Geogralico Italiano, Roma, 1895. Roma, 1896. 

Pp. 182-192. 

Italy — Benaco. Ru’. G. JtaHana 4 (1897): 23-29, 80-101. Garbini. 

Alcune notizie fisiche sulle acque del Benaco (Colore — Trasparenza — Temperatura). 
Nota del Dott. Adriano Garbini. 

Italy — Calabria. Cortese. 

Sulla forma di alcune Coste della Calabria e specialmente dello Stretto di Messina. 
Comiinicazione dell’ ingegnere Emilio Cortese.— Atti del II " Congresso Geografico 
Italiano, Roma, 1895. Roma, 1896. Pp. 193-199. 

Italy— Cartography. Benediotis. 

Lo state dei lavori che si eseguouo nell’ Istituto Geografico Militare per la Carta 
d’ltalia, e i metodi seguiti per formarla. Conferenza del Ten. Gen. Biagio De 
Benedictis. — Atti del 11“ Congresso Geografico Italiano, Rcma, 1895. Roma, 
1896. Pp. 3-22. Maps. 
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Italy — Early Maps. Mori, 

Di aleune Carte d’ltalia dtl secolo XV. in rapporto con la storia della conoscenza 
geografica d’ltalia e con quella della Cartografia. Comunicazione del dottore 
Assunto Mori. Atti del II" Congretso Gecgtafico Italiano, Eoma, 1805. Roma, 
1896. Pp. 546-5.'i8. 

Italy — Earthquake. Mem. S.G. Italiana 6 (IS91) : 312-330. Baratta. 

Sui terremoti della Romagna del 1781, studio del socio Mario Baiatta. With Map. 

Italy — Geographical Divisions. Magistris. 

Snip opportnnita di stabilire, a vantaggio della scuola e della scienza, il limite 
convenzionale tra Italia Continentale e Italia Peninsulare. Eelazione di Liugi 
Filippo de Magistris.— Atti del II" Congresso Geografico Italiano. Eoma, 1895. 
Roma, 1896. Pp. .100-508. 

Italy — Geological Map. PeUati. 

Sulla formazione e pubblicazione della Carta geologica del Regno. Conferenza 
dell’ Ing. Xiccolb Pellati. — Atti del 11' Congresso Geografico Italiano, Eoma, 1895. 
Roma, 1896. Pp. 111-134. Map. 

Italy — Glaciers. Porro. 

Snip opportnnita che le variazioni dei ghiacciai italiani siano aistematicamente 
studiate, e sidle rioerche iniziate a tale scopo. Eelazione del Prof. Francesco 
Porro. Atti del It' Congresso Geografico Italiano, Eoma, 1895. Eoma, 1S96. 
Pp. 176-181. 

Italian Historical Gazetteer. Vedova. 

Sui lavori per un glossario geografico delP Italia del Medio-Evo. Eelazione del 
Prof. Giusejipe Dalla Vedova, — Atti del 1 1" Congresso Geografico Italiano, Roma, 
1895. Roma, 1896. Pp. 586-592. 

Italy— History of Cartography. Botto. 

Del concetto fomlamentale a cui potrebbe inspirarsi I.i Storia della Cartografia 
italiana. Eelazione del cnlonnello Antonio Botto — Atti del 11' Congresso Geo- 
grafleo Italiano, Eoma, 1895. Eoma, 1896. Pp. 593-698. 

Italy — Ischia Channel. Ann. ifi/droprapla'e 25 (1897) : 214-215 

Xavigirung im Kauai von Iscbia. Naeh dem Bericli: des deutsclien Konsuls in 
Xeapel. With Chart. 

Italy — Lake Maggiore. Mem. S.G. Italiana G (_1S97'): 331-337. Beale. 

Un cordone litoraneo presso Ispra sid Lago ilaggiorc. nota del dott. Carlo 
Eeale. With Maps. 

On the moraines near Ispra. 

Italy — Lakes. Vinciguerra, 

DelP oppoitunita di estendere gli studi limnologioi a lutti i laglii italiani e dei 
metodi con cui condurli. Eelazione del Prof. Decin Vinciguerra. Atti del II' 
Congresso Geografico Italiano, Roma, 189.5. Roma. 1896. I’p. 265-212. 

Italy — Mountains. Porena. 

A qnali distinzioni e individuazioni sistematiclie debbano sottoporsi dalla Gco- 
grafia le muntagne ilella Ptnisola Italiana, in base delle ragioni scientifiche 
combinate colie opportnuita didattiehc, e qnali siann pin accettabili delle loio 
esteriori divieioni. Eelazione del professore Filippo Porena. — Atti del II' Coii- 
gres.-o Geogratiea Italiano, Roma, 189.5. Roma. 1896. Pp. 461-199. 

Italy— Ecmagna. gojj 

Antichi nomi dei fiumi di Romagna. Comunicazione del prof. Fabio Gori. Atti 

del II' Congresso Geognifico Italiano, Roma, 1895. Roma, 1896 Pp. 538-545 

Italy— SicUy. MarineUi. 

Distnbuzione della popolazione della Sicilia rispetlo alia distanza dal imare. 
(.bmunicazione del Dott. Olinto Marinelli. — Atti del II’ Congresso Geografico 
Italiano, Eoma, 1895. Roma, 1896. Pp. 221-227. ° 

Italy— Tuscany. Mem. S.G. Ttaliann 6 (1S97): 410-43.5. Stefaui. 

I softioni boraciferi della Toscana, studio del socio Carlo de Stefani. With Map 
and llludrutions. 

A most interestimr description of the hot springs fioiu wliicli boracic acid is 
produced on a large scale, with views of the springs and of the chemical works. 
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Italy— Venetia. Mem. S.G. Italiana 6 (1897) : 3S8-3il. Pinton. 

Tre antiche vie romane nella Venezia, nota di Toponomastica, del socio Prof. 

P. Pinton. With Map. 

On the old Homan roads in the province of Venetia, 

Italy— Vesuvius. Verb. Ges. Brdh. Berlin 2i (1807) : 29.")-297. Ebeling. 

Herr Dr. Max Ebeling ; Vorlage des Schichten-Keliefs des Vesuv im Massstab 
1 : 10 , 000 . 

The relief-model here described was constructed by Dr. Ebeling, in conjunction 
with six of his pupils, as an exercise in the use of contour-maps. 

Italy— Vesuvius. Mem. 8.G. Italiana 6 (1807) : 100-208. Baratta. 

Osservazioni fatte al Vesuvio il 22 marzo 1896, nota del socio Mario Baratta. 
With Map and Illustrations, 

Describes changes in the summit of Vesuvius as the result of recent eruptions. 
Lapland— Eclipse Expedition. M.K.K.G. Ges. ITfen 40 (1897) : 247-2.13. Kanitz. 
Die mssisehe Muonio-Expedition zur Beobachtung der Sonnenfinsterniss im 
August, 1896. Von F. Kanitz. With Plate. 

A short account of the Russian expedition up the Turuea and 5Iuonio rivers for the 
observation of the solar eclipse in Lapland. 

Mediterranean— Crete. H.&fi.f?. d’Anrers 21 (1897) : 158-192. Ceuleneer. 

L’ile de Crete. Par M. A. de Ceuleneer. (Also in pamphlet form.) 

A sketch of the physical geography and history of the island. 

Mediterranean — Crete. Combes, 

Paul Combes. LTle de Crete. Etude geographiqne, historique, politique et 
eoonomique. Paris : Joseph Andre' & Cie., 1897. Size 7J x 5, pp. 132. Map. 
Price Is. Qd. 

A systematic description of Crete compiled from the best authorities, and contain- 
ing a bibliography of the island. 

Norwegian Pilot. Hagerup. 

Den Norske Lods, udgiven af Korges Geografiske Opmaaling. 2 ''* Hefte inde- 
holdende Eyststrsekningen fra Jomfruland til Kristiansand, omarbeidet efter de 
Hydrografiske Underspgelser 1887-1892, ved Edv. Hagerup. Kristiania : Grpndahl 
& Spn, 1896. Size 9x6, pp. xvi. and 312. 

Russia. Meteorolog. Z.H (1807) : 170-174. Woeikof. 

Bemerkungen iiber die Temperatur russischer Fliisse und Seen. Von A. Woeikof. 
Ssrvia. N.K.K. Militar-G.1. 16. 1896 (1897) : 199-221. Truck. 

Die erste topographische Aufnalime des Konigreiches Serbien. Nach dem Werke 
des Kon. sorb. Oberstlieutenants .Tosep'.i Siraonovic dargestellt, von Sigismund 
Truck. With Plate. 

Description of the methods employed in the preparation of the maps of the Servian 
General Staff. 

Switzerland. Baedeker. 

Switzerland and the adjacent portions of Italy, Savoy, and Tyrol. Handbook for 
Travellers, by Karl Baedeker. With 49 Maps, 12 Phins, and 12 Panoramas. 
Seventeenth Edition. Leipsic: Karl Baedeker; London: Dulau & Co. 1897. 
Size 6J X 4J, pp. XXX. and 484. Price 8 marks. Presented hg Messrs. Dulau & Co. 

Switzerland, B.S. Neuchateloise G. 9 (1897) : 5-12. Zobrist. 

Les Suisses en dehors de la Suisse. 

On the distribution of Swiss emigrants in diffeient parts of the world. 

Switzerland. 

Rapport du Bureau Federal des Assurances sur les Entreprises privees en matiere 
d’ Assurances en Suisse en 1895. Berne, 1897. Size 11 x 94, pp. oxviii. and 128. 

Turko-Greeian War. Blackwood’s Mag. 162 (1897) : IG.'i-lSO. CaUwell. 

A Glimpse of the late “War. By Major C. E. Callwell, E.A. 

Describes the battle of Domokos, as witnessed from tlie Greek lines. 

United Kingdom — England, Baddeley. 

Thorough Guide Series. Yorkshire (P.irt 11.) We.st and part of North Ridings 
and all parts of the country West of the N.E. Main Line, also Barnard Castle and 
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Teesdale. By M. J. B. Baddeley, b.a. Eighteen Maps and Plans by Bartholomew. 
Third Edition. London : Dulau & Co., 1897. Size 6J x dj, pp. xvi. and 150. 
Price 08. Presented hy the Publishers. 

Improved and somewhat enlarged since the last edition. 

United Kingdom — England. Graves and Evans. 

Tlie Oxford University Bicycle Club. The Eoads round Oxford. An original 
description of the main roads and principal bye-roads within a radius of about 
twenty-five miles ; with the mileage of longer routes. By H. Graves and A. B. 
Evans. With a new Map. Second Edition, enlarged. Oxford : Alden & Co. 
[1896]. Size 6J X pp. viii. and 82. Price Is. 64. Presented by the Publishers. 

A practical guide to cycling roads near Oxford. The map in this edition is hy 
Bartholomew. 

United Kingdom — England. Gulliver. 

Dungeness Foreland. By F. P. Gulliver. From the Geographical Journal for 
May, 1897. Size 10 x 61, pp. 12, stctions. 

United Kingdom — England. Open Lands, Hunter. 

J.P. Statistical S. 60 (1897): 360-431. 

The Movements for the Inclosure and Preservation of Open Lands. By Sir 
Robert Hunter. 

Traces the progress of the movement for the inclosure of common lands in England 
down to 1869, an<l siunmarizes the results of the modern counter-movement for the 
preservation of open spaces. 

United Kingdom — Essex, Agriculture. J.R. Statistical S. 60 (1S97) : 2.51-277. Danvers. 
Agriculture in Essex during the past Fifty Years, as exemplified by the Records 
of one Farm, with special reference to the Prices of Corn and the Conditions of 
Labour. By Frederick Charles Danvers. 

United Kingdom — Great Britain. Baedeker. 

Great Britain. Handbook for Travellers by K. Baedeker. With 16 Maps, 30 
Plans, and a Panorama. Fourth Edition. Leipsic : K. Baedeker ; London : 
Dulau & Co. 1897. Size 64 x 4J, pp. Ixiv. and 556. Price 10 marks. Presented 
by Messrs. Dulau & Co. 

Every effort appears to have been made, in the present edition of this well-known 
handbook, to maintain the standard of excellence reached by the series generally. 

United Kingdom — Ireland. Baddeley. 

Thorough Guide Series. Ireland (Part I.) Northern Counties, including Dublin 
and Neighbourhood. By M. J. B. Baddeley, b.a. Twenty Maps and Plans by 
Bartholomew. Fourth Edition— Revised. London ; Dulau A Co., 1897. Size 
64 X 44 , pp. xvi. and 212. Price 4 . 8 . Presented by the Publishers. 

This edition is revised and enlarged, the maps are clear and useful, although of 
different styles, and the plaus of towns are particularly good. 

United Kingdom— Manchester. J.R. Ayricidtural S. (3) 6 {1897) : 205-228. Bear. 
The Food Supply of Jlanchester.— I. Vegetable Produce. By William E. Bear. 
With Illustration. 

A statement of the sources of supply of the various items of vegetable produce, 
and the manner of distribution to consumers. 

United Kingdom— Shropshire and Cheshire. Murray. 

A Handbook for Residents and Travellers in Shropshire and Cheshire. Third 
Edition, revised. With Maps and Plans. London : John Murray, 1897. Size 
7 X 5, pp. 48, 156. and 6. Price 6«. Presented by the Publisher. 

This edition has been thoroughly revised, and contains much new information 
respecting the parts of the country mo.-t visited by tourists and pedestrians. 


Central Asia. Hedii 

Lop-nor-backenets vandring. Af Sven Hediri. (Aftryuk ur Geol. Foren. i. 
Stockholm Forhandl. Bd, 18. Haft 6, 1896.) Size SJ x oj, pp. [16]. Maps. 

An account of recent changes in the hydrography of the Lob Nor basin. 
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•China, Corea, Japan — Missions. Bishop. 

Church 31isg. Intelligencer (n.s.') 22 (1897) : 525-532. 

Missions in China, Corea, and Japan — A Traveller’s Testimony. Mrs. Bishop’s 
Speech at St. James’s Hall. 

Historical — Dondin. Gnnima. 

Alfred Gnmmd. Le Dondiin et les Philippines. Lettres a M. le President de 
la “Socie'te Geographiquc de Paris.” Size 6x3, pp. 122. Frontispiece and 
Facsimile Map. 

The author of this booklet combats the theory of M. Eomanet du Caillaud (Journal, 
vol. vii. p. 659) that the Dondin island of Friar Odoric represents the Philippines. 

Historical. M.K.K. G. Ges. Wien 40 (1897) : 329-419. 

Die topographischen Capitel des indisehen Seespiegels Mohit. With Maps. 

This has already been referred to as a separate pamphlet (ante, p. 339). 

India. Imperial and Asiatic Quarterh/ Her. (3) 4 (1897) ; 1-10. Lethbridge. 

India in the Sixtieth Victorian Year. By Sir Roper Lethbridge, K.c i.e. 

The ■writer testifies, from a close personal inspection, to the admirable working of 
the famine relief organization, and to the general advance made by India during the 
last twenty-five years. 

India — Baluchistan. Quarterly J. Geolog. S. 53 (1897) : 289-309. McMahon. 

Notes on some Volcanic and other Rocks, which occur near the Baluchistan- Afghan 
Frontier, between Chaman and Persia. By Lieut.-Gen. C. A. McMahon and 
Captain A. H. McMahon. With Map and Plates. 

India — Buddha’s Birthplace. Waddell. 

J. Asiatic S. Bengal 65 (Pt. I.) 1896 (1897) : 275-279. 

A Tibetan Guide-book to the Lost Sites of the Buddha’s Birth and Death. By 
L. A. Waddell, M.B., etc. 

This refers to the Asoka-edict pillar recently discovered in the Nepalese tarai. 
which, as the writer shows, enables us to fix the site of the birthplace of Sakya Muni. 

India— Ceylon. J. Ceylon Br. It. Asiatic S. 14 (1897) : 203-222. Lewis, 

Place-Names in the Vanni. By J. P. Lewis, c.c.s. 

The great majority of place-names in the Vanni district contain one or other of the 
numerous Tamil words for “ tank,” the specific title being taken from some natural 
object or occurrence connected with the place. 

India — Ceylon. J. Ceylon Br. R. Asiatic S. 14(1897): 118-124, 134-154. Modder. 
Ancient Cities and Temples in the Kuruncgala District : Eidf Vihare. By F. 

H. Modder. 

Ditto: Panduwas Nuwara. By the same. 

India — History. Imperial and Asiatic Quarterly Rev. (S) i (T.891'): 120-151. Sewell. 
India before the English. By E. Sewell. 

The writer combats the false ideas prevalent among the Hindus as to their past 
history. 

Indo-China. J.R. Asiatic S. (1897}: 551-577. Gerini. 

Notes on the Early Geography of Indo-China. By G. E. Gerini. Part i. Pre- 
historic Period : Being Researches on Ptolemy’s Geography of the India extra- 
Gangem. With Map and Tables. 

A note is given on this paper (ante, p. 436). 

Japam Trans. Asiatic 8. Japan 24 (1896) : 12-40. Clement. 

Chinese Refugees of the Seventeenth Century in Mito. By Ernest W. Clement. 
Biographical notices of two Chinese savants, who, as refugees from China during 
'the Tartar invasion, helped to extend a taste for learning in Japan. 

Japan— Ainu Words. Trans. Asiatic 8. Japan 24 (1896) : 41-111. Batchelor. 

-Ainu Words as illustrative of Customs and Matters Pathological, Psychological, 
and Religious. By Rev. John Batchelor. 

Japan Art. Trans. Asiatic 8. Japan (\88G)-. \87-\75. Booman. 

The Influence of Greco-Persian Art on Japanese Arts. By Rev. Isaac Dooman. 

Under the terra ‘Greco-Persian’ influence, the author here alludes generally to 
'the civilization which had its origin and development in Western -Asia, Egypt, and 
Eastern Europe. 
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Japan — Formosa. Trans. Asiatic S. Japan 2i C^S9S)' II2-I36. Davidson. 

A Review of the History of Formosa, and a Sketch of the Life of Koxinga, the 
First King of Formosa. By Jas. W. Davidson. 

Japan — Formosa. J. To/.i/d G-S. 18 (189(;): 3.15-381. Ishii. 

A Travel in the Northern Part of the Taiwan Island (Formosa). By Y. Ishii, 

Eigakushi. [In Japanese.] 

Japan — Formosa. J. ToA-jd G.N. 19 (1896) : 317-350. Yokoyama. 

On the Island of Taiwan (Formosa). By S. Yokoyama, Nugakushi. [In 
Japanese.] 

Japan— Kai. J. TOhju G.S. 18 (1896) ; 151-188. Jimbo. 

Some Fissures in the Mountainous Land of Blinami Komagori, Province Kai. By 
K. Jimbo, Eigakuhakushi. [In Japanese.] 

AFRICA. 

Abyssinia. Vigneras, 

Une mission frangaise cn Abyssinie. Par S. Vigneras. Paris; A. Colin & Cie., 
1897. Size 7J x 5, pp. xiv. and 221. Illustrations. Price 1 fr. Presented hij the 
Publishers. 

M. Vigne'ras, who was attached to the Frem.-h Mission sent to the court of King 
Menelik under M. Lagarde in November, 1896, gives here his general impressions of 
Abyssinia and its people, combined with the chronicle of the course of the expedition. 
The book is profusely illustrated from the autlior’s photographs, and the information 
given cannot fail to be of value under existing oireumstjnces. 

Algeria. B.S.O. el d'Arch^ologie d’OranVl 2i)'2-2i2. Dontte. 

Excursion dans la region forestierc du Cap Bougarono. Par E. Doutte'. 

Central Africa. I?.,S'.I?.G. d’Anrers 21 (1897) : 111-155. Kethnlle. 

Le pays des Niams-Niams. Par M. le lieutenant De la Kethulle. 

Eritrea and Abyssinia. B.S. Neuchateloise G. 9 (1897): 32-56. Bucks. 

Voyages en Abyssinie, 1889-187.5. Par Victor Bucks. With llluslrations. 

Massawa is described in some detail, and journeys into the neighbouring parts of 
Eritrea at less length. 

Lagos. J.B. Colonial I. 28 (1897) ; 168-197. Carter. 

The Colony of Lagos. By Sir Gilbert T. Carter, k.( .m.o. 

HOBTfl AMERICA. 

Discovery of America. Dawson. 

The Discovery of America by John Calmt in 1197. being extracts from the Proceed- 
ings of the Eoyal Society of Canada relative to a Cabot Celebration in 1897, and 
The Voyages of the Cabots, a paper from the 'J'ransactions of the Society in 1896, 
with Appendices on Kindred Subjects. By Samuel Edward Dawsnn, lit.d. 
(Laval). (Royal .Soc. Can., vol. ii. Sec. ii.) Ottawa. J. Hope A Sons, 1896. 
Size 10 X 7, pp. xiv. and 30. Facsimile Maps. 

Dr. Dawson’s paper is an answer to objections made again.st a paper publi.shed by 
him in 1891, in which he advocated C'.ipe Breton as the landfall of Jolm Cabot. 

Mexico — Geology. J. Geotoyy 5 (1.8;i7); 381-390. Bain. 

A Sketch of the Geology of Mexico. I!y H. Foster Bam 
A iFsumC of a report recently published by the Geogiaphical Institute of Mexico. 
Mexico — Lower California. Ymer 17 (1897) : 91-1.51. Elsen. 

En fard till Baja California och Sonora. Af G Eisen 

United States — California. J. Geofogii/ 5 (1897): 319-318. Walcott. 

The Post-Pleistocene Elevation of the Inyo Range, and the Lake Beds of Waucobi 
Embayment, Inyo County, California. By C’h.irles D. Walcott. With Map and 
llluslrations. 

United States — California — Submerged Valleys. Davidson. 

The Submerged Valleys of the Coast of California. U S..A , and of Lower California, 
Mexico. By George Davidson, ini.i>., etc. With Nine Plates. Proceedings 
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of the California Academy of Sciences. Third Series. Geology. Vol. i. No. 2. 
San Francisco, 1897. Size 10 X 7J, pp. 71-103. Presented iy the Author. 

Nearly thirty submerged ^alleys are described as occurring oft' the coasts of Upper 
and Lower California. The importance of their thorough investigation is shown by tlie 
fact that vessels have been led into danger by the deep soundings obtained when 
running up their axes. 

United States— Eleventh Census. 

[Eleventh Census of the United States. 1890.] Report on the Insane, Feehle- 
Slinded, Deaf and Dumb, and Blind, bv John S. Billings, m.d. (1895, pp. x. and 
756, Diagrams) ; Insurance Business, Part ii. — Life Insurance, by Charles A. 
•Tenney (1895, pp. xii. and ITS) ; Vital and Social Statistics, Part ii. — Vital 
Statistics : Cities of 100,000 population and upward, by John S. Billings, m.d. 
(1896, pp. viii. and 1182, Maps and Diagrams) ; Ditto. Part iv. — Statistics of 
Deaths, by the same (1895, pp. iv. and 1034) ; Crime, Pauperism, and Benevolence, 
Part i. — Analysis [of Statistics], by Frederick H. Wines (1896, pp. vi. and 412); 
Farms and Homes : Proprietorship and Indebtedness, by George K. Holmes and 
•John S. Lord (1896, pp. x. and 646, Maps and Diagrams). Washington. Size 
12 X 9J. 

United States— Missouri. J. School G . 1 (lS9^) : 110-117, 144-150. Marbut. 

Missouri. By C. F. Marbut. 

A sketch of the State of Missouri, showing the influence which its physical 
geography has had on the life of its inhabitants. 

United States — South Carolina. Aational G. Mag. 8 (1897) ; 152-154. Glenn. 

Applied Physiography in South Carolina. By L. C. Glenn. 

Describes the physiographical changes resulting from the present system of farming, 
■and their ruinous results. 

United States — Virginia. Phillips. 

Smithsonian Miscellaneous Collections. 1039. Virginia Cartography : a Biblio- 
graphical Description. By P. Lee Phillips. Washington: The Smithsonian 
Institution, 1896. Size 10 x 6J, pp. 86. 

An extremely interesting piece of work, giving an account not only of the early 
maps of Virginia but also of those who produced them. The series begins with With’s 
map of 1585 and comes down to 1893. The main object of the monograph is to trace 
the history of maps which have been torn from the volumes containing them and are in 
danger of being lost sight of. 


CENTRAL ANU SOUTH AMERICA. 

Central America — Costa Rica. National G. Mag. 8 (1897): 143-151. Villafranca. 
Costa Bica. By Senor Ricardo Villafranca. With lUustralions. 

Central America — Rainfall. Pefermanns M. 43 (1897) : 117-119 Sapper. 

Regenfall im nordlichen Mittelamerika. Von Dr. Knrl Sapper. With Maps. 
Colombia. Mem. S.G. Italiana 6 QSdl) : A36-i60. Dorfo. 

La repubblioa di Colombia e la sua situazione economica, studio di Rauiero de 
Dorfo. 

Colombia. Naturwiss. Wochensehrift 12 {ISO!) : 231-234. 

Reisehriefe aus Colombia. Von Prof. Dr. Fritz Regel. 

Cuba. B.S.R. Beige G. 21 (1897): 93-112. 

lie de Cuba. Par J. Du Fief. With Map. 

A systematic compilation, with references to original sources, 

Interoceanic Canal. Petermanns M. i3 (IS97): 134-137. 

Der Interozeanische Kanal. Von Dr. H. Polakowsky. 

On the Panama and Nicaragua Canal schemes. 

Jamaica. Mussou and Roxburgh. 

The Handbook of Jamaica for 1897. Comprising Historical, Statistical, and 
General Information concerning the Island. Compiled . . . by S. P. Musson and 
T. L. Roxburgh. London : E. Stanford, 1897. Size 9x6, pp. viii. and 586. 
Map. Price Is. Gd. Presented by the Publisher. 


Regel. 
Du Fief. 

Folakowsky. 
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Straits of Magellan. National G. Mag. 8 (1897) : 129-141. Meade.. 

A Winter Voyage through the Straits of Magellan. By the late Admiral E. W. 
Meade. With Map. 

The voyage here described .appears to have been made in the middle of 1871. 

Tierra del Fnego. Ann. G. 6 (1897) ; 347-356. Nordenskjold. 

Li’expedition sue'doise a la Terre de Feu (1895-1897). Par M. Otto Xordenskjold. 
With Plates. 

This article gives the general impressions of nature and man in South Patagonia, 
gained by the writer during the course of the recent Swedish expedition to that 
region. 

Venezuela and British Guiana. Ann. G. 6 (1897); 369-372. GaUois. 

La territoire conteste entre le Venezuela et la Guyane Anglaise. Par M. L. 
Gallois. 

A brief statement of the most salient points in the British Guiana boundary 
question. 


AUSTRALASIA AND PACIFIC ISLANDS. 


German New Guinea. Tappenbeck. 

Deutsche Kolon iaheitung (Peilage') iN.F.') 10 (1897) : 4, 21-24. 

Kurze XJebersicht iiber den Verlauf der Kaiser-Wilhelmsland-Expeditiou. Von 
E. Tappenbeck. With Illustrations. 

German New Guinea — Huon Gulf. Biidiger, 

Verh. Ges. Erdk. Berlin 24 (1897): 280-295. 

Herr Korvetten-Kapitiin H. Eudiger: Der Huon-Golf im Siidosten von Kaiser 
AVilhelms-Land. With Map. 

A description of the coast-features of Huon gulf, from personal knowledge acquired, 
in the service of the German New Guinea Company. 

New Caledonia. X Toki/o G.S. 19 (1896) : 12j-168. Tajima. 

Notes on New Caledonia and Some Islands lying close to it. By Colonel N. 

Tajima. [In Japanese.] 

New South Wales— Meteorology. Russell. 

Department of Public Instruction. Meteorology of New South Wales. Results of 
Bain, River, and Evaporation Observations made in New South Wales, durino- 
1895, with Maps and Diagrams. By H. C. Eussoll, b.a., etc. Sydney, 189U 
Size 10 :■ 6J, pp. Ixxxiv. nud 200. Price 3s. 6d. 

Queensland — Almanac and Directory. Fugh. 

Pugh’s Almanac and Queensland Directory for 1897. Brisbane ; Gordon & Gotch, 
1897. Size 7^ x 5, pp. 640 and 356. Map, Plan, and Illustrations. 

A compendium of information upon Queensland, with numerous illustrations and 
large-scale maps. 

Queensland— Mt. Peter Botte. Souef 

Ascent of Jit. Peter Botte, North Queensland. By D. Lo Souef. [Bead before 
the Field Natuialists’ Club of Victoria, February 8, 1897.] [Reprinted from the 
Victorian Naturalist, JIareh— April, 1897.] Size 9 X oj, pp. 16. Plate. 


POLAR REGIONS. 


Arotic— Voyage of Fram. Verh. Ges. Erdk. Berlin 24 (1S97) ; 219-264. Nanse 

Herr Dr. Fridtjof Nansen ; Dur< h das Polargebiet. With Map. 

Nansen Reception. C. Bd., B.G. Paris (1897) : 121-148. 

Reception du Dr. Fridtjof Nan=en, 25 mars-T ’ avnl 1807. With Portrait and 


Polar Regions. 

The Great Polar Curre nt. Polar Papers, Old and New. 
Cambridge; Printed at the Riverside Press, 1897. 
sented ig the Author. 

This will be separately noticed. 


Prentiss. 

By- Henry Jlellen Prentiss. 
Size 7i X 5, pp. 154. Pre- 
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Spitsbergen. Alpine J. 18 (1797) : 363-384. Garwood. 

Across Spitsbergen with Sir Martin Conway, with an Account of the Ascent of 
Hornsund Tind. By Edmund J. Garwood. With Illustrations. 

Spitsbergen. B.S.G. Commere. Bordeaux 20 (1897) : 250-264. VoU. 

Voyage au Spitzberg. Par Nils Voll. With Map and Illustrations. 

Account of a tourist trip. 

Spitsbergen and Norway. "Wegener. 

Zum ewigen Eise. Eine Sommerfalirt ins nbrdlicbe Polarmcer und Begegnung 
mit Andree und Nansen. Von Georg Wegener. Zweite Auliage. Berlin: 
Allgemeiner Verein fiir Deutsche Litteratur, 1897. Size 9 x 6J, pp. xii. and 360. 
Maps and Illustrations. Price 6s. Presented hy the Author. 

An entertaining account of the trip of the Erling Jarl to Spitsbergen and Vadso 
(for the solar eclipse) in August, 1896, together with a sketch of the plans for polar 
exploration associated with the names of Nansen and Andre'e. 

Swedish Polar Researches. Ymer 17 (1897) : 153-157. Nathorst. 

Ett onskuingsmal for den svenska polar-forskningen. Af A. G. Nathorst. 

The writer urges the construction of a Swedish arctic exploring vessel on some- 
what similar lines to the Fram, and points out several pieces of exploration which 
might be done by such a ship. 

MATHEMATICAL GEOGRAPHY. 

Barometric Altitudes. Beiedictis. 

I progress! della, livellazioiio barometrica Comunicazioue del Ten. Generale 
Biagio De Benedictis — Atti del 11“ Congiesso Geografico Italiauo, Koma, 1895. 
Eoma, 1896. Pp. 149-152. 

Cartography. ME". A'. Mditar-G.I. 16, 1896 (1897) : 131-142. Hiibl. 

Beitrage zur Teohnik der Kartenerzeugung. Von Arthur Freiherrn von Hubl. 
With Maps. 

Shows how some of the disadvantages of photographic methods of cartography can 
be overcome. 

Cartography. Bev. Maritime 13S [ISO!) : 193-201, 417-434. Lavieuville. 

Notice sur les cartes marines. Par M. G. Lavieuville. 

Contains hints on the manner of using marine charts. 

Cartography. jH.A.A. iUflffdr-tf.J. 16, 1896 (1897) : 67-98. Rummer. 

Die Photogrammetrie im Dienste der Militar-Mappierung. Von Adolf Bummer 
von Eummershof. With Illustrations. 

Cartography. M.A. A. Mf/f/ur-tr. /. 16, 1896 (1897) : 51-66. Steeb. 

Terraindarstellung mit Schiefer Beleuchtung. Von Christian Bitter von Steeb. 
With Maps. 

Sets forth the disadvantages of “ side-lighting” in the delineation of mountainous 
countries. 

Cartography. B.S. Neuchateloise G. 9 (1897 y. 159-164. _ Guyou and Reclus. 

D’nn Atlas h echelle uniforme propose. Par Georges Guyou et Elisee Eeclus. 
Proposal for an atlas of the world on a uniform scale of 1 : 10,009,000. The size of 
each sheet is proposed to be 20 inches by 28, 38 being required to include the 
whole surface of the Earth. From the large atlas a pocket edition on the scale of 
1 : 50,0(10,000 might be made. 

Decimal Division of Time. B.S.G. et d’ Archfologie d’Oran 17 (1897) : 176-201. Sarrauton. 
Confe'rence sur I’Heure de'cimale. Par H. de Sarrauton. With Plates. L’Heure 
de'cimale au Bureau des Longitudes. By the same. 

Geodesy. Zanotti-Bianco. 

Sulle misure di arco di meridiano compiute da Italian! e loro contributo all’esatta 
notizia della figura della Terra. Relazione dell’ lug. Ottavio Zanotti-Bianco. — 
Atti del II' Congresso Geografico Italiauo, Eoma, 1895. Eoma, 1896. Pp. 137-139. 

Geodetic datum line. Guarducoi. 

Sulla opportunita di stabilire in Eoma uu caposaldo per le quote italiane. 
Relazione del Dottor Ing. Federico Guarducoi. — Atti del II' Congresso Geografico 
Italiano, Eoma, 1895. Eoma, 1896. Pp. 140-148. 
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Nautical Astronomy. 

Aufruf zur Umgestaltung der Nautischen Astronomie, nebst Auhang, 1896. 
Dorpat, 1893. Size I3J x lOJ, pp. 39 and 10. 

Tides and Wind. Ann. Hydrogmphie 25 (1897) : 200-207. 

Der Einfluss des Wiiides und des I.uftdruckeB auf die Gezeiten. 

Trigonometric Survey. A/.K.A'. JU«7ifd>-G.J. 16, 1896 (1897) : 143-198.. Weixler. 

Auagleichung trigonometrisclier iMessungen nach der Methode der geometrischen 
Orter. Yon Adolf U'ei.vler. With Plates. 

PHYSICAL AND BIOLOGICAL GEOGRAPHY. 

Meteorological Conference. 

OiHcial, No. 127. Report of the International Meteorological Conference. Paris, 
1896. Published hy authority of the Meteorological Council. London: Eju-e and 
Spottiswoode, 1897. Size 10 x 6J, pp. 90. Illustrations. Price Is. Presented by 
the Meteorological Office. 

Meteorological Hints. Marriott. 

Hints to Meteorological 01>servers, with Instructions for taking Observations, 
and Tables for their Reduction. Prepared under the direction of the Council of 
the Royal Meteorological Society. By William Marriott. Fourtli Edition. 
London: E. Stanford, 1897. Size 10 X 6}, pp. 48. Illustrations. Price Is. 

Oceanography — Red Sea. Ann. IlydrographieZS (\897) : IGS-lGd. 

Hydrographisohe Forschungen im Rothen Meere (Mit einer Tiefenkarte des Golfes 
von Akabah). 

A summary of the soundings of the Pola. 

Oceanography — Speculation. P. A. Xat. Set. Philadelphia (1897): 12-17. Morris. 
The Primeval Ocean. By Charles Morris. 

Speculations on the composition, thermal and vital conditions, of the primitive ocean. 

ANTHROPOGEOOHAPHY AND HISTORICAL GEOGRAPHY. 

Anthropogeography. G.Z 3 (1.897) : 2.76-207. 315-326. Vierkandt. 

Die Kulturformeu und ihre geographisehe Verbreitung. Yon Privatdozent Dr. A. 
Yierkandt. With Maps. 

Environment. Blacl. wood's Mag. 162 (1897) : 227-23,7. Robinson. 

Faces and Places. By Dr. Louis Robinson. 

A study of the influence of locality upon the human face. 

Historical. Columha. 

La tradizione geograSca delT el'a romana. Relazione del Prof. Gaetano Mario 
Columba. — Atti del H" Congresso Italiano, Roma, 1895. Roma, 1896. Pp. 511-537. 

Historical — Cabot. Nautiml Mag. 68 (1897) ; .)34-543. Baker. 

John Cabot and the Discovery of Newfoundland. By ,Sir Sherston Baker, Bart. 
Historical Maps. Winsor 

Baptists Agnese and American Cartography in the Sixteenth Century. By Justin 
Winsor. [Reprinted from the ‘ Proceedings of the Massachusetts Historical Society ’ 
May, 1897.] Cambridge : John Wilson & Son, 1897. Size 10 x 6i, pp. 16. 
Historical Maps. Ruge 

The Development of the Cartography of America up to the year 1570 By Dr 
Sophus Huge.— Annual Report ... of the Smithsonian Institution . . to July 
1894. IVashington : 1896. Size 9J x 6, pp. 281-296. Plates. 

Translated from Ergdnzungshe/t 106 to Petermanm Mitteilungen for 1892. 


BIOGRAPHY. 

Dickson. Pmer 17 (1897) • 159-165. Nathorst. 

Oscar Dickson. A f A. (b Nathorst With Portrait. 

DYheeler 

Obituary. Ney Elias, c.i.e By Steplien Wheeler. From the Geographical Journal 
for July, 189 1 . Size 10 X 6J, pp. 6. Portrait. 
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Meade. KationnlQ. Mag. 6(1897): 142. 

Admiral E. W. Meade, r.s.K. With Portrait. 

Monat. J. B. Statistical S. 60 (1897): 434^437. 

Dr. Frederic John Mouat, m.d., ll.d. 

eSNEBAL. 

Colonies — Java and the Congo. d’Amrer* 21 (1897) : 197-214. Leclercq.. 

Le J ava et le Congo au point de vue colonial. Par M. Jules Leclercq. 

The writer draws a parallel between Java and the Congo, and thence deduces the 
value of the latter to Belgium. 

Geography. Oehelin. 

Essai de Geographie Appliquee. Par Jacques Gebelin. Premiere partie : Syn- 
these; Premier Fascicule ; Applications de la Geographie gene'rale. (Extrait du 
Bulletin de la Societe de geographie commerciale de Bordeaux, aimee 1896.) 
Bordeaux : Feret et Fils, 1896. Size 9J X 6J, pp. 88. Presented by the Author. 

The commencement of a treatise on applied geography, i. e. geography in relation 
to the immediate wants of men. 

Geological Model. Naturwissens. Wochenschri/t 12 (1891): 241-246. Zache. 

Die Grundziige einer Bildungsgeschichte der Erdrinde innerhalb der deutschen 
Grenze erlauiert an der Geologischen Wand im Humholdthain zu Berlin. Von 
Dr. Eduard Zache. With Illustrations. 

The article describes a geological model at Humboldthain in Berlin, which is con- 
structed of the actual locks the forms and relative positions of which it illustrates. 

German Colonies. 

Jahreshericht der Deutschen Kolonialgesellschaft, 1896. Berlin, 1897. Size 
9| X 6J, pp. 80. 

Kew Observatory. 

Description of the Kew Observatory. [From the “ Record ” of the Royal Society.] 
Size Sj X 5J, pp. 18. Plans. 

Kew Observatory. 

The Kew Observatory, Old Deer Park, Richmond. Surrey. 1896. Report of the 
Kew Observatory Committee of the Royal Society for the Year ending December 
31, 1896. [From the Proceedings of the Boyal Society. 1897. 2 London: Harrison 
& Sons, 1897. Size 8J x 5J, pp. 34. Presented by the Royal Society. 

Lighthouses. 

No. 30 [U S.] Hydrographic Office. List of Lights of the World. Vol i. East 
and West Coasts of North and South America (excepting the United States), 
including the West India and Pacific Islands. Corrected to October 24. 1896. 
Washington, 1896. Size 114 x 9. pp. 56 and xiv. Presented bn the U.S. Hiidro- 
graphic Office. 


NEW MAPS. 

By J. COLES, Map Curator, E.G.S. 

ASIA. 

Central Asia. 

Sketch-map of routes traversed by European and Asiatic Explorers beyond the 
British Frontier from 1865 to 1897. Seale 1 ; 1,000,000 or 15'8 stat. miles to an 
inch. London ; Stanford’s Geographical Establishment. 1897. Presented by the 
India OJice. 

This is a new edition of a map to accompany ‘ A Memoir on the Indian Surveys, 
1875-1890,’ by E. D. Black. In the present instance hill-shading has been added, 
and, as will be seen by the title, it purports to show all the routes followed by European 
and Asiatic travellers beyond the British frontier from 1865 to 1897. 'The map can 
No. IV. — October, 1897.] 2 h 
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however, hardly he considered to have been brought np to the date mentioned, ^1897, 
as the very important route followed by Mr. St. George R. Littledale in 1895 does 
not appear, neither is the route traversed by Prince Henry of Orleans, from Tali-fu to 
Sadiya, shown. 

AFRICA. „ 

Western Sudan. Meyer. 

I. Die Volker des West Sudan. II. Handel und Verkehr im West-Sudan. III. Die 
Staatenbildungen des West-Sudan. Scale 1 : 10,000,000 or 157’8 stat. miles to an 
inch. 4 maps ou 1 sheet. Petennanns (jeographifche Milteilunyen, Erg'anzungsheft 
No. 121, *■ Erforsohungsgeaohichte nod Staatenbildungen des Westsudan,” von 
Dr. Paul Constantin Meyer. Gotha; Justus Perthes, 1897. Presented by the 
Publisher. 

AMERICA. 

Canada. Department of Railways and Canals, Canada. 

Map showing the Railways of Canada to accompany the annual report on Railway 
Statistics, 1896. Scale 1 : 2,750,000 or 43-4 stat. miles to an inch. Compiled by 
E. V. Johnson. 3 sheets. Montreal: Department of Railways and Canals, 1896. 
Canadian Government Ofice, London. 

On this map the railways are all shown in red, each line having a number by which 
its name can be found in a table which is furoiobed. The progress made with the 
construction of the railuays six months later than describeil in the annual report 
of railway statistics, which it accompanies, is shown on this^ map. In addition to 
Canadian railways, the lines with which they connect in the Enited States are given, 
and, for general purposes of reference, this will be found a useful map. 

AUSTRAIIA. 

Brisbane. Pugh. 

Map of Brisbane and Suburbs, issued with ‘ Pugh’s Almanac.’ Brisbane ; Gordon 
& Gotch, 1897. Presented by the Publishers. 

Queensland. Pugh. 

Map of Queensland, compiled and lithographed from Official maps for ‘ Pugh’s 
Almanac.’ Scale 1 : 3.000,000 or 47 O stat. miles to an inch. Brisbane : Gordon 
& Gotch, 1897. Presented by the Publishers. 

CHARTS. 


Admiralty Charts. Hydrographic Departmjnt, Admiralty, 

Charts and Plans published at the Hydrographic Department, Admiralty, during 
May and June, 1897. 

No. Incbes, 


2585 

2586 

2587 

2886 m = 6 So 
1210 m = 6-8 
326 m = 0 o4 
1S17 m = 0-37 
1710 m = i'bb 
2896 m = 5 9 
27s9ii m = 2-37 

27S9i m = 2 37 

404 m = 1 77 

405 m = var. 



41 m = O'o 


England ; — Coastguard stations. 2s. 

Scotland ; — Coastguard stations. 2s. 

Ireland Coastguard stations. 2s. 

Ireland, west coast ; — Killary bay. 2s, lid, 

Ireland, south co.a&t : — Bureliaveu. 3s. Gd, 

Deumark : — Great belt. 3s. 

Balearic UDuds : — Majorca and Minorca. 2s. ijd. 

-Algeria; — Bougie, Is Gd. 

Newfoundland, east coast ; — White and River Head bavs. Is. Gd. 

North .imerica .—River St. Lawreuce above (iuebeo. Sheet 
sxi. Cole shoal li-ht to Rockport. 2s. 

Nortli America : — River St Lawrence above (Quebec. Sheet s.\ii. 
Rockpoit to Burut island light. 2s. 

North America, cast eoiist ; — Passamaqucddy bay and St. Crois 
river. 2s, Gd. 

Harbours and anchorages in the Baham.'i islands r—Highborne 
cut. Ship channel. Elceming or Six Shilling channel (repro- 
duction). Is. 6d. ^ ^ ^ 

Harbours auJ anchorages in the Bahama islands Whale cay 
channel and Green Turtle cay anchorage. Great Stirrup cay 
(reproduction). Is. Gd. 

India, west coast ; — Delta of the Indus, Cape Monze to Kediwavi 
mouih. 2s. Gd. 



NEW MAPS. 


463 


No. loches, 

1416 m = var. 


2874 m = 2-4 
2S83 m = 2-8 
1786 
2110 

2376 

134 


Anchorages on the north- we.t coast of New Guinea : — Boni har- 
bour, Patippi bay, Sele or Kabobolol strait, Karas island anchor- 
age, Kaimana bay, Wardenburg group, Dubus haven, Segaar 
bay, Lakahia bay, Ekka island anchorage. 2s. 

Japan : — Setozaki harbour. Is. Gd. 

Japan, Nipon, south coast : — ^Yeno lira. Is. Gd. 

Anchorages on coast of Honduras : — New plan. Hospital bight. 

Anchorages in south-east Alaska : — Plans added, Port Chester, 
Chasina anchorage. 

Harbours in Formosa : — New plan, Tamsui harbour. 

Harbours and anchorages in New Hebrides : — Plans added, Picot 
bay. Ringdove anchorage, Vi Paka anchorage, Torres or Vava 
islands. 


(J. D. Potter, Agent). 


Charts Cancelled. 

No. Cancelled by No, 

2585 England : — CoastguardlNew Chart. 

stations. j England : — Coastguard stations . . . 2585 

2586 Scotland : — Coastguard sta-l New Chart. 

tions. / Scotland : — Coastguard stations . . . 2586 

2587 Ireland : — Coastguard sta-\ New Chart. 

tions. j Irel.ind ; — Coastguard stations .... 2587 

320 Great Belt. {^^Jr£t*Belt 326 

1766 Plan of Bougie on thisiNew Chart. 

sheet. / Bougie 1710 

1717 Highborne cut. 

1509 Ship channel. , . ■ .u -a u 

4')5 rieLing or Six Shilling Harlwurs and anchorages in the Bahama 

channel. j 

398 Whale cay channel and! New Chart. 

Green Turtle cay anchorage. > Harbours and anchorages in the Bahama 

1432 Great Stirrup cay. 1 islands 398 

41 Indus Tidal chaiiuel.s fromlNew Chart. 

Manora point to Kalia river. ) Cape Monze to Kediwari mouth ... 41 

“°^“‘-"'®®‘|^TnS‘orages on the north-west coast of New 
coast of New Guinea. j 

996 Plan of Yeno lira on thisiNew Chart. 

sheet. f Yeno lira 2883 

2293 Plan of Altata harbour oni 
this sheet. r 

134 Plan of Segond channei onl 
tins sheet. r 


Charts that have received Important Corrections. 

No. 1165, Wales; — Tenby and Caldy roads. 2006, Scotland, west coast: — River 
Clyde from Greenock to Dumbarton. 2706, Ireland, west coast : — Ballynakili and 
Killary bays. 1840. Ireland, south coast .-—Bantry bay. Sheet i. 2339, North Sea, 
general. 2182b, North sea, north part. 417, Germany ;—Gr.ia Deep. 1887, 
Germany: — Eider river to Blaavand point. 2842b, Baltic sea, eastern sheet. 2360, 
Sweden : — Falsterbo point to Kalmar sound. 2114, Baltic entrance : — The Katte- 
gat. 2302, Gulf of Bothnia: — Tome point to Tauvo. 2365, Germany : — Rostock 
CO Arkona light. 2364, Germany : — Ruheck bay and Femern belt. 2150, Germany : 
— Femern to Bornholm. 2.325, Denmark : — Liim Fiord. 2115, Denmark: — The 
Sound. 2229, Denmark ; — Entrance to Great and Little belts. 2138, Denmark : 
— Approaches to the Grdn sound and the Stor Strom. 213, Denmark : — Entrance to 
Grin sound. 790, Denmark : — Approaches to Copenhagen, etc. 2117, Germany; 
— Kell bay. 15.5, Italy, west eo.ast ; — Gulf of Spezia. 2608, France, south coast ; — 
Approaches to Toulon. 2607, France, south coast: — Marseille to Agay road. 289, 
Nesvfoimdland : — Bay of Islands, etc. 283, Newfoundland ; — Codroy road to Cow- 
bead harbour. 284, Newfoundland; — Cowhead harbour to Ste Gouevieve bay, etc. 
2027, Prince Edward island: — Caseumpeque harbour. 678, North America;-— 
Lakes Erie and Huron. 2895, North America, east coast ; — Rockport harbour. 
853, North America, east coast ; — St. Andrew sound to St. John river. 2384, 
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Anchorages on the north coast of Cuba. 513, Venezuela : — Puerto Cahello, etc. 959. 
British Honduras : — Approaches to Belize. 2854, Gulf of Mexico : — Tampico 
harbour, approaches to Vera Cruz, Port of Vera Cruz. 522, Honduras ; — Belize 
harbour. 1156. South America, north coast: — Nickerie river approaches. 1155, 
South America, north coast: — Entrances to rivers in Guiana. 506, South 
America, east coast : — Port of Bahia. 540, South America, east coast : — Bahia de 
todos os Santos. 544, South America, east coast: — Santa Catharina island and 
strait. 2004, Kio de la Plata : — Colonia roads. 1082, United States, west coast : — 
Wilmington and San Pedro harbours. 2545, Harbours on the coast of California. 
585, British Columbia : — Harbours in the strait of Georgia. 1901, British 
Columbia :— Ogden channel, etc. 1923a, British Columbia : — Cape Caution to 
Port Simpson. 2453, British Columbia : — Brown and Edge passages. 1499, 
Alaska Cross sound to Kadiak island. 1500, Aleutian islands : — Siguam island 
to Attu island. 1863, Africa, west coast: — Kiver Dodo to Bonny river. 1401. 
Mauritius; — Grand port. 164, Bed sea;— Massawa channel. Port Smyth. 8 d, 
Bed sea. Sheet 4. 753, Entrance of the Persian gulf. 2760, Sumatra, west coast : — 
Acheh bead to Tyingkok bay. 942a, Eastern archipelago, eastern portion, etc. 
2577, Philippine islands: — Between St. Bernardino and Mindoro straits. 976, 
Philippine islands : — Manila bay. 2454, Northern portion ot the island of Luzon, 
etc. 1263, China sea. 996, Japan :—Kii channel to Yedo. 2460, Kamchatka to 
Kadiak island, etc. 2432, Kamchatka : — Tumeu Ula to Strelok bay, etc. 1469. 
Solomon islands ; — Gaudaleanar and Florida islands, with a portion of Malaita 
island. 

( D. Potter, Agent.) 

United States Charts. U.S. Hydrographic Office. 

Pilot Charts of the North Atlantic Ocean for August. 1897, and North Pacific Ocean 
for July and August, 1897. Published at the Hydrographic Office, Wasliiogtou. 
D.C. Presented bi/ the U.S. Hydrographic Office. 

PH0T0QEAPH8. 

Chin Hills. Eigby. 

Thirty-nine Photographs of the Natives and Scenery of the Chin Hills, taken by 
Captain G. C. Eigby. 1896-97. Presented by Captain G. C. Pighy. 

This series is interesting as showing the types of natives and scenery in the Chin 
hill country, and constitutes a valuable addition to the collection of the Society. 

(1) The two last captive slaves in the Kok Dok ; (2) A Mro man, Semi, North 
Arakan hill tracts; (3) Yindu Chin woman; (4) Chief of Dok, cane-belly Chins, 
Arakan Yonias ; (5) Ditto; (6) Frontier stockade, Pengwah, Lemru river; (7) Yindu 
Chins. Myaing Mon valley; (8) Ditto; (9) A bamboo bridge built by Chins across 
the Lemru river ; (10) Chin-paid chief “Natan ;” baskets used for packing stores ; (11) 
Interior of Mindat fort (attacked by Chins in 1895), Yawdwin Chin hills; (12) A 
corner of camp ; (13) Hnmon, leader of the raid on Myaing in guard; Kok Dok 
Arakan Yomas : (14) A glimpse of the Arakan Y’omas from the Mount Victoria range ; 
(15) Chinbok girls; (16) Ditto; (17) Ditto; (18) Chinbok Chins, Chev valley; (19) 
A Chinbok valley; (20) Chinbok woman weaving: (21) A cane-belly' Chin village, 
Mon valley; (22) On the Mon river; (23) Chinbok Chins, M’Chum village. Mon 
valley; (24) Gateway of a Chinbok village, Mon vallev, decorated with bison skulls; 
(25; Chutim village (Chinook). Chey valley; (26, 'Chinbok Chins, Chey valley, 
Yawdwin Chin hills; (27) Cane-belly Chins, Arakan Y'omas; (28) Pengwah. frontier 
outpost on Lemru river. North Arakan hill tracts; (29) Chinbok Chins, Yawdwin 
Chin hills, trophy posts in background ; (30) Chinbok girls, Chey valley, Yawdwin 
Chin hills; (31) Chutim village (Chinbok), Chey vallev, Yawdwin Chin hills; (32) 
Chinbok police, Mindat fort, Y'awdwin Chin hills: (33) 'Yindu Chins, Yawdwin Chin 
hills : (.34) Officer’s camp, Atet Myaing Yindu column ; (35) Cane-belly Chins, Mon 
valley, Yawdwin Chin hills, a previously unknown tribe of Chins ; (36) A cane-belly 
Chin woman. Chey valley, the earrings are made out of the top part of a gourd, filled 
with beadwork: (:57) Cane-belly Chins, Mon valley ; (38) Ditto; (39) No title. 

N.B.— It wotild greatly add to the value of the collection of Photo- 
graphs which has been established in the Map Room, if hll the Fellows 
of the Society who have taken photographs during their travels, would 
forward copies of them to the Map Curator, by whom they will be 
acknowledged. Should the donor have purchased the photographs, it 
will be uBefhl for reference if the name ot the photographer and his 
address are given. 
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DISCOVERY BY BARON NORDENSKJOLD THAT FRESH WATER 
WILL BE FOUND BY BORING THROUGH HARD CRYSTAL- 
LINE ROCK FOR 30 TO 35 METRES. 

By Sir CLEMENTS R. MARKHAM, K.C.B., FR.S. 

Baron Nordenskjold’s system of boring for fresh water through the 
granite rooks of Sweden has now been in operation for two years, with 
the result that as many as forty-four wells have been made. This is 
not alone a question of greater or less success in finding water, but of 
the discovery of a new and important geological principle leading to 
weighty economic and hygienic results. 

The difficulty that was found in obtaining good drinking-water at 
many of the pilot and light stations situated on rocky islets off the 
Swedish coasts, first induced Nordenskjiild to consider the subject. 
He remembered a remark of his late father, our former corresponding 
member. Nils Nordenskjold, that salt water never penetrated into the 
Finnish mines situated on the coast and extending under the sea, 
although the mines were always more or less leaky — what the miners 
called rattensjiika (literally, “water-sick”). He also remembered an 
observation he himself made during his expeditions to Spitsbergen in 
1861 and 1864. It is to be found in his ‘Sketch of the Geology of 
Spitsbergen’ (Stockholm: 1867), and is as follows: — 

“The strata of the mountain limestone, which at Hinlopen strait 
alternate with plutonic rocks, are almost horizontal ; but the tertiary 
beds at King’s bay and Cape Staratschin are, on the contrary, quite 
folded, although no eruptive rock could be discovered in the vicinity. 
There must consequently be some other reason for the folding which 
occurs in these places ; and it appears to me that too much importance 
has been generally' ascribed to the influence of eruptive masses in 
No. V.— N OVEMBER, 1897.] 
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connection witli tlie folding, upheaval, and dislocation that is almost 
everywhere observed on the Earth’s crust. As is the case with 
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less from any violent revolution than from some almost imperceptible but 
nevertheless continually operating power. The upper part of the 
Earth’s crust is, of course, subjected to periodical variations of tem- 
perature, which, at Stockholm for instance, at a depth of 70 or 80 feet 
rises to 0'01° C. If the Earth’s crust were continuous, and the change 
of volume caused by these variations of temperature did not exceed the 
limits of elasticity of the rock, they would not exercise any disturbing 
influence. But as, to a greater or less degree, there are clefts and 
fissures in all mountains, these will widen in a lower temperature, but 
become narrower as soon as the temperature rises. If, however, as 
may often be the case, the fissures when enlarged by a lower tempera- 
ture are filled up either with chemical or mechanical sediments, a 
powerful lateral pressure will naturally ensue when the temperature 
again rises and extends the rock ; and thus every variation of tempera- 
ture will cause a slight dislocation of the strata. When we consider 
that this agency is working from year to year in the same direction, 
and that the extensive movement of many hundred miles of the Earth’s 
crust may only cause folds at some narrow spot where the resistance is 
at a minimum, it should not surprise us to find even the newest forma- 
tions greatly folded, while older formations in the vicinity may be 
quite undisturbed.” 

If this remark was correct, Baron Xordenskji)^ argued that a hori- 
zontal crack would generally exist in all solid rocks at an insignificant 
depth beneath the Earth’s surface. Consequently, in the Swedish rocks, 
he concluded that water would be found by boring to this crack. But 
the only places where there was any prospect of such borings being 
undertaken were on the out-of-the-way rocks and islets, where water 
was so much needed. 

In order to obtain data for solving the problem, Baron Kordenskjdld 
had, as early as 1885, instituted inquiries respecting the saltness of 
water in wells or mines near the sea-coast, and he collected some 
important information. He was told that several wells, in sedimentary 
strata, in the vicinity of the sea-coast, yielded water free from salt, 
notwithstanding that the springs are at a depth of 30 to 75 metres 
below the sea-level. As a curiosity, it may be mentioned that a well 
that was bored in loose sedimentary strata at Kungsbacka gave a 
plentiful suppl}’ of water, that rose 3 to 4 metres above the sea-level, 
but this water was salt. 

The inform.ation thus collected, though far from conclusive, appeared 
to point to the fact that water obtained by boring on rocky islands 
should not be salt or braeki.-h, but fresh drinking-water. Nordenskjdld, 
therefore, proposed to the Chief of the Pilot Stations that he should 
allow an attempt at boring in the given direction to be made at some 
suitable station. In consequence of this suggestion, the first boring, 
with this objpct, took place in 1891, on the little island of Svangen, 
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south of KosterfiorJen. It was abandoned, after reaching a sufficient 
depth, because a long crack was arrived at extending from the sea to 
the boring-hole. The locality had not been selected by any one 
conversant with the subject. 

After this failure the question was allowed to rest for some years. 

It was next taken up by Baron Euuth, 



the General Director for Pilots, who, 
regardless of the unsuccessful boring at 
Svangen, caused a second experiment to 
be tried at Arku, beyond Braviken. 
This time the work was superintended 
by men who understood it, namely, the 
baron’s son, Gustav Nordenskjold, the 
geologist Svenonius,and director Casselli. 
It was in May, 1894. The site selected 
was a flat place near the pilot station, 
the rock being composed of hornblende, 
gneiss, and diorite. The results were 
very satisfactory. As soon as a depth 
of 35 metres was reached, they came to 
excellent water, yielding 450 litres an 
hour. The boring-hole had a diameter 
of 64 mm. At first the water was a 


little yellow, owing to the clay in the 



cracks of the rock, the stone-dust, and 
oil from the boring, but it soon became 
perfectly clear. 

Water has always been found at a 
depth of 30 to 35 metres, and similar 
borings have since been carried out suc- 


cessfully at forty-four different places. 


At first the water is mixed with the 


' • clay from the cracks, the stone-dust, and 

SPRING RE.\cHEi) BY BORING THROUGH fi'oiii the luachine, and it is some 

ARCH.uc ROOK. time before all dirty water is pumped 

away ; but soon it becomes as clear as 
crystal. At Stockholm it has a temperature of 6'’ to 7’’ C. (about 
43’ to 45’ Fahr.) ; at Gelliavaara, 13’ C., or 55’ Fahr. 

The boring in hard close rock would have the same results in other 
countries besides Scandinavia. Baron Kordenskjold is convinced that 
wherever hard, close rock exists, with variations in temperature and 
not permeable, water rvill be found in the same way as in Sweden, and 
in the same quantity, that is, from 500 to 2000 litres per hour, with 
moderate pumping. Sites for such borings could be found, for example, 
in many parts of the north coast of Africa, in Abyssinia, in South 
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Africa, in Spain, and other parts of the Western Mediterranean, at the 
foot of Mount Sinai, in Greece and Asia Minor, and in the dry water- 
sheds of the canons of Colorado. In the tropics, where there are dry and 
rainy seasons, such wells cannot supply water for extensive cultivation. 
But they will spring forth, free from, all bacteria and impurities, and 
will suffice for household purposes, for small villages, and for gardens. 

The practical importance of Baron Nordenskjold’s discovery for the 
geographical pioneer, and its interest from the point of view of physical 
geography, entitles it to the special attention of the readers of this 
Journal, 


MR. FITZGERALD’S EXPEDITION TO ACONCAGUA. 

By EDWARD A. FITZGERALD. 

As I have now brought my expedition to the Cordilleras to a close, I 
take this opportunity of forwarding a few short notes upon the work 
done. 

We arrived in Buenos Ayres on November 9, and from there pro- 
ceeded to Cordoba in order to test our instruments at the observatory. 
Our porters and all the provisions and baggage were sent forward to 
Mendoza, orders being given that the men should prepare themselves for 
the bard work in the mountains. We reached Mendoza on December 1, 
and, after being somewhat delayed by the necessity of buying and 
hiring mules, we started for Punta de las Vacas, the last station on the 
Trans-Andine railway, on December 6. It was here that our work in 
the Cordilleras commenced. 

After a journey to the head of the Yacas valley, in order to discover 
whether there was any possibility of ascending Aconcagua from the 
eastern side, and a rough survey of the valley itself, we moved higher 
up the main valley to the Pente del Inca. The Ilorocones valley, running 
north-west from the Inca, was at once investigated ; and as we found 
that we could best attack Aconcagua from this valley, we made Inca 
the base of our operations. We worked in this valley, off and on, for five 
months, and it was from this point that we made our measurements for 
the height of Aconcagua. This we did by taking a series of levels from 
the Yacas railway station to the mouth of the Ilorocones valley. 

From this junction of the two valleys we measured the elevation 
angles of the mountain with great care, and then made a traverse of the 
valley on the bar-subtense method, working with a li-inch theodolite, 
and checking all our measurements twice. By this means we ascertained 
the exact position of the mountain with reference to our fixed point at 
the mouth of the Horocones valley. We also measured the altitude 
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of the mountain from each station of the traverse. As yet we have not 
worked out the altitudes given from each station ; hut, after working 
out separate altitudes given from five distinct stations, all being several 
miles from each other, we found that we had not got an error of over 
100 feet. The result of these observations gives a trifle over 23,000 
feet as the height of Aconcagua. 

Our hypsometrical results led us at first to believe that the mountain 
was 24,000 feet, and our aneroids played us some very curious tricks. 
One of them, on being taken to the height of 19,000 feet, registered 12 
inches and then broke. Others got quickly out of order on being taken 
above 17,000 feet, but after a few days in the valley became fit for use 
again. 

F rom our mountain station near the Inca we took a series of observa- 
tions fur the latitude aud longitude by circum-meridian observations 
with both sextant aud theodolite, and also a series of lunar distances 
with the sextant aud lunar zenith distances with our theodolites. Thus 
the position of Puente del Inca and of Aconcagua were clearly ascertained. 

The principal instruments used in our survey work were — two 
6-inch transit theodolites, one 5-inch, one 3-inch, and a 6-inch sextant, 
while prismatic compasses were used for rough work in climbing. A 
telemeter gradient-level and four-metre staff was used for the levelling 
from the railway. The plane-table was also rarrch used for sketching 
in detail. 

Numerous photographs were taken, and many ornithological and 
zoological specimens collected. Our photographic work was done with 
a full-plate camera, from which we have about three hundred results, 
and quarter-plate for high mountain work. Cycloramic views were 
taken from various trigonometrical stations and high points to the 
extent of some 60 yards of film. The Lee-Bridges surveying camera 
was also used. 

Four important mountains in all were climbed by the expedition, 
besides various smaller jreaks incidentally ascended for trigonometrical 
and prospecting purposes. Three of these mountains were ascended by 
Mr. Vines, and one by Messrs. Lightbody and Gosse. Mr. Vines ascended 
Aconcagua and Tupungato, aud a mountain some 19,000 feet in height, 
adjacent to Aconcagua, unnamed. The mountain climbed by Messrs. 
Lightbody aud Gosse was lower down in the Horoconcs valley, and 
some 17,000 feet in height. 

Our work was brought t.. a close in the beginning of June, by the 
heavy winter snows falling earlier in the year than usual. 
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GEOGRAPHY AT THE BRITISH ASSOCIATION, 
TORONTO, 1897. 

The success of the meeting of the British Association in Canada is not 
to be gauged by the number of members in attendance, which was com- 
paratively small. Of those present, however, a much larger proportion 
than usual was composed of active members who took part in the pro- 
ceedings of the sections. A large number of British visitors made the 
journey to Canada, including several who had been present at the 
Montreal meeting of 1884. The authorities of McGill University, 
Montreal, gave a very hearty welcome to the members arriving in the 
Allan line steamer Parisian, on which most of the sectional presidents 
and officials travelled. This was a foretaste of receptions in many 
towns ; and the feeling that the Dominion of Canada as a whole wel- 
comed the Association made itself felt everywhere. 

The meeting was opened in Toronto on Wednesday, August 18, by 
a formal afternoon reception in the Horticultural Pavilion, presided 
over by the mayor, and open to the public. Several speeches were 
made, and this innovation seemed to produce an excellent effect, by 
letting the townspeople feel that they had all a part in receiving the 
Association. 

The sectional meetings were held in the fine buildings of the Uni- 
versity of Toronto, Section E — Geography — being housed in the Univer- 
sity library. The large reading-room was prepared at great labour 
and considerable expense as a lecture-room, provided with a powerful 
electric lantern and all 230ssible appliances, the utmost credit being due 
to the Toronto committee for the successful efforts they made to provide 
accommodation of the most convenient possible kind. 

The section was constituted as follows : — 

President — J. Scott Keltic, ll.d., sec. r.g.s. 

Yice-Presidents — Bev. President Burwash ; E. G. Eavenstein ; Prof. 
A. Penck ; F. C. Selous ; Coutts Trotter. 

Secretaries — Colonel F. Bailey, sec. e.s.G.s. ; Dr. H. K. Mill (Recorder) ; 
J. B. Tyrrell. 

Committee — ITof. Marcus Baker; W. 31. Beaufort; Dr. W. T. Blan- 
ford, r.R.s. ; Et. Uon. James Bryce, ji.r. ; Prof. W. 31. Davis; Prof. 
E. E. Dodge ; Dr. II. (J. Forbes ; General A. W. Greely ; Otto J. Klotz ; 
Prince Kropotkin ; G. E. Luiasden ; Prof. John 31ilne, e.r.s. ; Prof. 
Willis L. 31oore ; E. Delmar 3Iorgan ; Sir G. S. Robertson, k.c.s.i. ; 
A. Laurence Eotch; Sir John Swinburne, Bart.; J. 3\'hite. 

Altogether thirty-throe pajiers and reports were presented, and the 
section met on five days. It was a matter of regret that the only 
Canadian Geographical Society, that of Quebec, was not represented at 
the meeting, espiecially as it has recently jiublished a volume of 
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transactions, inaugurating, it is to be hoped, a j)eriod of renewed 
activity in its history. Several papers of great interest were presented 
by Canadians, and a special feature of the meeting was the participation 
of a number of the eminent geographers of the United States, and the 
communication of valuable reports from what may for the moment be 
termed the geographical departments of the Governments of Canada and 
the United States. The various subjects under discussion are enume- 
rated below, and fuller details of most of the papers, with the complete 
text of some, will duly appear in the Jountnl. 

Thursdaii, August 19. — The President’s address, delivered at twelve 
o’clock so as not to clash with Dr. Dawson's address to Section C 
(Geology), was listened to by a large audience, who highly appreciated 
the series of maps shown by the electric lantern as a summary of its 
main features. The address is printed in the Journal for September, 
p. 308. A vote of thanks was proposed by President Burwash, and 
seconded by Mr. Piavenstein. 

Sir G. S. Robertson gave a paper on Kafiristan and the Kafirs, 
which was perhaps the most popular of those read to the section, 
if one might judge by the large audience with which the hall was 
crowded. 

Mr. Ravenstein presented the .8ixth Report of the Committee on the 
Climatology of Africa, the main features of which will be recorded in 
the Journal. 

Mr. Delmar Morgan described the recent work done by Russians on 
Kovaya Zemlya, referring especially to the recent expedition of Cherny- 
sheff. The results ascertained are that the views of von Baer and other 
earlier explorers that Kovaya Zemlya is geologically connected with the 
Pai-hoi are correct only as regards the southern part and Yaigats ; the 
northern part of the southern island, including both sides of Matochkin 
strait, show a north-westerly strike of the strata, therefore correspond- 
ing, not with the Pai-hoi, but rvith the Ural. The folding process in 
Kovaya Zemlya coincided with the PaUeozoic epoch, and from that time 
denudation foices have been at work. In this way the system of cross- 
valleys has been developed and the well-known IMatochkin-shar formed. 
The glacial peiiod in Europe was contemporaneous with that of Xovaya 
Zemlya. 'flus rvas followed by it.s submergence beneath the ocean, 
together with vast tracts of Northern Europe, Asia, and America. This 
submergence reduced the extent of the glaciers in the north or mountainous 
region, entirely obliterating them in the south, while the formation of 
deltas date.s from the same period. Xovaya Zemlya is now under- 
going a new process of glaciation, which will convWt it into an icy 
wilderness. 

A paper by Mr. Leigh timith was communicated, in which he recalled 
the circumstances ot his first arctic v'oyages, when in 1871, 1872 and 
1873 he cruised round the coasts of ,8pit.sbergen and made’ numerous 
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temperature observations, discovering the fact that the water at a 
considerable depth was warmer than that near the surface. 

Friday, August 20. — Prof. E. E. Dodge read a suggestive paper on 
Scientific Geography in Schools ; and the Keport of the Committee on 
Geography Teaching in the British islands, drawn up by Mr. A. J. 
Herbertson, was submitted to the meeting. A short discussion on 
educational geography followed. 

Colonel Bailey read a pajier on Forestry in India, in which he 
sketched the growth of the present system of forest conservation as 
practised there, and explained the special dangers which have been 
successfully guarded against, concluding by pointing out the great 
importance of placing the forests of Canada under a similar adminis- 
tration. 

Dr. H. E. Mill suggested a scheme for the classification ot geography 
primarily fur bibliographical purposes, the details of which will appear 
in the Journal. A lively discussion followed, in which General Greely, 
Prof. Davis, and others took part. 

Mr. Yaughan Cornish presented a most valuable contribution on the 
Distribution of Detritus by the Sea, in which he treated the question of 
the movement of gravel and sand by water in a manner similar to his 
recent discussion of the movement of dry sand by wind (see Journal, 
1897, vol. ix. p. 278). The complete paper with illustrations will 
shortly be published in these pages. 

Prof. Milne, f.r.s., gave an account of submarine changes involving 
earthquakes, and insisted on the importance of establishing seismological 
stations in all parts of the world. 

The work of the day concluded wdth the reading by Mr. Eavenstein 
of an important historical paper on the explorations from the Congo to 
the Cape of Good Hope between 1482 and 1488, containing the results 
of some recent discoveries amongst old maps w'hich throw fresh light 
on the character and attainments of Martin Behaim. 

Monday. August 23 — The rvhole of this day was devoted to papers on 
the Yorth American continent, most of which we hope ultimately to 
publish in full. At present it is sufficient to record the authors and 
titles : Prof. Marcus Baker on Institutions engaged in Geographical Work 
in the Hnited States; Prof. F. IT. Newell on the Hydrography of the 
United States ; Dr. T. (’. Mendenhall on the Geographical tVork of the 
United States Coast and fleodelic Survey; Prof. W. Morris Davis on 
the Coastal Plain of iMaine ; Mr. C E. Lumsden on the Unification 
of Time at Sea ; Mr. J. B. Tj^rrell on the Barren Lands of Canada ; 
Prof. Willis L. Moore on the Daily Weather Survey of the United 
States; Dr. (diaries D. dValcott on the Geographical Work of the 
United States Geological Survey; Mr. .J. White on the Topographical 
W ork of the C’anadian Geological Survey. Prof. Davis, Mr. Lumsden, 
Mr. Tyrrell, and Mr. White read their papers personally ; the others 
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were kindly brought before the meeting by General Greely and 
Mr. W. J. McGee, representing the National Geographic Society of 
Washington. 

Tuesday, August 24. — The proceedings opened with a crowded joint- 
meeting of the sections of Geography and Economics, to hear a paper 
by Mr. E. C. Selous on the Economic Geography of Ehodesia. At the 
conclusion of the paper, Mr. James Bryce said that if he differed from Mr. 
Selous in reference to any of his statements he would hesitate to expu’ess 
his opinions, because of the much greater experience which Mr. Selous 
had gained in his travels up and down the country from 1872 to 1896. 
He thought it right to tell the audience that some years ago Mr. Selous 
had formed a resolution not to kill more wdld animals than necessary 
for the safety of life. This resolution was, he thought, commendable, 
and he 'wished others would follow the example, as he regretted that 
the wild animals which made the African forests and plains so interest- 
ing are in danger of extinction. 31r. Selous had justly laid especial 
stress upjon the (puestion of health, -which is of vital importance in a 
country, because without health it would be useless to expect British 
settlers to go there. He was confident that before long it would be 
found that at all points oooO feet above the sea-level the European 
settler -would be able to locate with comparative freedom from fever. 
He was not without hopie that such advance would be made in medical 
science that malarial fever would be overcome by inoculation or some 
other means, liegarding the prospective agricultural progress, he 
agreed with Mr. ftelous that for the present at least there is no 2 )ro- 
bability of that country cxjrorting grain, although it may be able to 
suppl}' all the food recpuired by the peopde, but when the country has 
been restocked with, he hoped, a better breed of cattle, it will become 
a meat-exjiorting country. When the gold-mines run out, as they rvill 
probably do within thirty years, a very great stimulus will have been 
given to jrrogrc'-s. 

Mr. J. L. Myrcs gave an account of his recent journey in Tripoli, in 
the course of which he was led to form an ojriuion a.s to the age of the 
ancient buildings differing from that held by Mr. CViwper. 

Prince Kro[,otkin read a valuable pajier on the Prevailing Direc- 
tions of the Mountain Panges in Asia, and Prof. Penck discussed the 
imjjortance of Potamolugy (the science of rivers ) as a branch of geo- 
graphy. 

Mr. E. L. (Jorthell sent a paper on the Geographical Development 
of the Lower Mississippi. Mr. Otto J. Klotz gave an interesting and 
well-illustrated discourse on Alaska, exhibiting the photographic sur- 
veying instruments used in the survey of the boundary. Prof. H. B. 
Dixon, F.R.s , who had just returned from a mountaineering trip in the 
Selkirks, annuunce<l his ascent for the first time of Mount Lefroy and 
another summit which he named Mount Aberdeen. 
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Mr. 0. H. Howarth concluded the proceedings of the day with a 
paper on Mexico felix and Mexico deserta, terms which he applied to 
the southern cool and fertile, and to the northern hot and arid, divisions 
of the Mexican plateau. 

Wednesday, August 24. — -The section met in the forenoon, when General 
Greely read a paper by Mr. Henry Gannett on the Material Conditions 
and Growth of the United States, illustrated by an extensive series of 
statistical maps and diagrams. 

Dr. H. K. Mill, speaking on Geographical Pictures with lantern illustra- 
tions, said that, in view of the prominent place now taken by photography 
in the work of all travellers, it is necessary to urge the importance of 
taking pictures which are geographically as well as photographically 
“ good.” tiuch pictures must be truthful and representative, the utmost 
care being taken to avoid distortion, to supply some indication of scale, 
and to bring out the characteristic features. General views comprehend- 
ing a considerable area are desirable for showing types of land-forms or 
sites of towns. Pictures on a larger scale are desirable for showing the 
detail of special features, such as varieties of architecture, means of 
transport, or agricultural processes related to certain geographical con- 
ditions. As far as possible, every geographical picture should show 
something distinctly illustrative of a natural feature or a local condition 
peculiar to the place where it was made, or at least characteristic of it. 
The handsomest house in a village, the rarest foreign tree in a park, 
or the prettiest view in a district, represents the sort of subject most 
often photographed, and they are precisely those of least geographical 
value. 

Prof. Penck followed with a demonstration of school wall-pictures, 
illustrative of typical geographical features. 

Prof. W. M. Davis, in a brief address, urged the importance of Geo- 
graphy as a subject of University Study, and outlined his method of 
treating geography as a means of higher educational training. 

The usual votes of thanks brought to a close a meeting of great 
interest, during which numerous subjects had been treated of in a 
manner at once more scientific and more concise than has usually been 
the case in the section. 

Many papers bearing closely on various branches of Physical Geo- 
graphy were read in other sections, the enumeration of which may be 
useful. 

Section A, Mathematics and Physics . — Iteport of the Committee on 
Seismologieal Observations ; Prof. A. Johnson on a Canadian and 
Imperial Hydrographic Survey ; Mr. J. Hopkinson on Monthly and 
Annual Kainfalls in the British Empire, 1877-1896; Prof. Van 
Kijckevorsel on the Temperature of Europe; Prof. P. P. Stupart on 
the Climatology of Canada ; Mr. F. Xapier Denison on the Great Lakes 
as a Sensitive Barometer; Dr. J. Edkins on the Slow IJefrigeration of 
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the Chinese Climate ; Prof. Percival Lowell on Atmosphere in its Effects 
on Astronomical Observations. 

Section G, Geology. — Mr. J. C. Branner on the Former Extension of 
the Appalachians across Mississippi, Louisiana, and Texas ; Eeport of 
the Committee for the Investigation of a Coral Beef; Prince Kropotkin 
on the Asar of Finland; Dr. G. K. Gilbert on Niagara Falls ; Mr. J. B. 
Tyrrell on the Glaciation of North Central Canada; Eeport of the 
Committee for collecting Photographs of Geological Interest ; and 
a joint discussion with Section H on the First Traces of Man in 
America. 

Section 1 ), Zoology. — Prof. Herdman on the Plankton collected con- 
tinuously during a Traverse of the Atlantic. On the voyage of the 
Parisian, Prof Herdman on one occasion treated the passengers to a 
plankton-stew, made up of the minute crustaceans caught in fine silk 
nets, through which sea-water was pumped continuously, as a demon- 
stration of the nnreoogni/.ed resources available for the nourishment of 
shipwrecked crews. 

Seoiton H, Anthropology . — Eeport on the North Dravidiau and 
Kolurian E’aces of Central India ; Eeport of the Committee on the North- 
ivestern Tribes of Canada ; Eeports of the Ethnographic Surveys of 
Canada and of the United Kingdom ; Prof. Putnam on the Jesup Expe- 
dition to the North Pacific, and a Eeport on the .necessity of the 
immediate investigation of the anthropology of Oceanic islands. 

On Saturday, August 21, there was an excursion to Niagara teeming 
with geographical interest, and on the conclusion of the meeting the 
Canadian Pacific Eailway Company generously provided private cars 
and free passages for nearly one hundred members of the Association 
from Toronto to Vancouver and back. The party travelled in three cars 
on different days, stopping for twenty-four hours at several points, and 
were assisted in everj' wav possible to form an opinion of the vast agri- 
cultural and mineral resources of the Lominion. The trips included a 
vi.'-it to the great nickel-mines at Sudbury, the new gold-fields of the Lake 
of the Woods, and of the Kootenay district, the coal mines at Nanaimo 
and to ranches and experimental farms in several districts. The solid 
character of the great transcontinental railway, its luxurious equipment 
and splendid management, impressed the visitors onlv less than the 
magnificent po.ssibiliiies of the country, and the energy and order of 
those who are engaged in its development. 
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THE PHLEGR^AN FIELDS.* 

By R. T. GUNTHER, M.A., Magdalen College. Oxford. 

IL— THE MOEPHOGEAPHY OF THE HILLS AND VALLEYS 

OF CAMALDOLI. 

I. Introductory. 

The region which is the subject of the present investigation is situated to the 
north-west of Naples, and occupies the north-east corner of the Phlegrasan Fields. 
The highest point is by far the most conspicuous object in all comprehensive views 
of the Phlegrieau Fields, towering up as it does half as high again as the next 
highest summit. Perched upon the most elevated part of the hill is the monastery 
of the Camaldulensian order of Trappists, from whom the hill receives its name of 
Camaldoli di Napoli. 

The entire region is intersected by numerous paths and mule-tracks, which 
have for the most part become worn deep below the level of the surface of the 
country, so that the views seen by the wayfarer are usually much restricted. 
There are good though necessarily indirect roads both from Naples, Pianura, and 
Marano. Much of the more level ground is devoted to the cultivation of the same 
crops as are grown in the plains, and vines constitute the greater part of these. 
About one-half of the entire surface, including most of the steeper slopes, is 
covered with woods. In many places the vegetation is so lu.xuriant that it is far 
from easy to make out the shape of the terrain. The woods are chiefly composed 
of chestnuts, which are grown as a crop, their stems being cut at more or less 
regular intervals. Their mode of growth reminded me very forcibly of the beech 
copses which clothe the Chilterns in many parts of Oxfordshire, and which are also 
out when the trees have reached a certain size. The general type of the vegetation 
might well cause the stranger from the north to imagine himself nearer his home. 
Along the sides of the deep-cut paths, and wherever light can penetrate to the 
ground, flourishes a more lowly but not less luxuriant growth of ferns, butcher’s 
broom, brambles, and genista. In the spring the earth is gay with cyclamens, 
primroses, periwinkles, and scentless violets, which are replaced later by orchids 
and lilies. In the moister parts at the bottom of the valleys, the humid rocks 
give nutriment and support to many species of mosses, ferns, and liverworts. 

The shape of this tract of upland may be described as an irregular oval, the 
major axis of which is about 6i miles long, and runs east and west. From the 
monastery of Camaldoli, built near the extreme south-west corner of the region, 
the ground slopes away on all sides more or less steeply, down to about the 150 or 
100 metre contour-line, below which the slopes gradually subside into the general 
level of the plain of tufa known as the Terra di Lavoro. 

The descent is of a very different character in the different parts. Tow.ards the 
north the slopes are easy and uniform. From the north-west to the north-east of 
the monastery the sides of the hill slope away down to the plain, in which lie the 
villages of Marano, Mugnano, and others, with an incline varying from about 
1 in 14 to 1 in 10 to the east. But on the other sides, and especially towards the 
south and west on either flank of the Pignatiello spur, the descent is abrupt and 
irregular. It is as much as 1 in 2. or even as 1 in 1-4 in some places (Map VIIl.). 

The steepest slopes lead abruptly down to the oval plain of the Quarto on the 
west, to the circular plains of Pianura and Soccavo on the south, and to the 

* Continued from p. 435. For General Map (No. 1), see p. 464. On p. 417 of the 
October number, line 4 from the top, 59 should be 41. 
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plain of Jsaples on the south-east Between or away from these the other slopes 
are far less steep. 

II. Geology of Region. 

The broader outlines of our knowledge of the geological structure of the hill of 
Camaldoli have been sketched by Dr. .lohnston-Lavis in his note on the ancient 
lake of Pianura. 

The foundation of the hill consists of a volcanic rock, which is quarried at 
Pianura as building-stone, and which is known by the name of piperno. Upon 
this is a coarse breccia (“museum breccia”), composed of a miscellaneous assort- 
ment of blocks of lava, tuffs, pumice, and other materials. This underlies a great 
thickness of a more homogeneous, compact rock — the ordinary yellow tufa of 
Posilipo, which is capped hy the series of beds of pozzolana and pumice form- 
ing the upper superficial layers of the hill. The existing topographic detail is 
sculptured in the yellow tufa and superincumbent pumice beds, and it is owing to 
the want of coherence of the materials of which these superficial layers are com- 
posed, that they offer but little resistance to the forces of denudation, and permit 
themselves to be carved into the ridges and valleys which are so marked a physical 
feature of the hill. 

In some parts the tufa is traversed by vertical veins of a harder and less easily 
erosible rook. These veins seem to be of rather a local character, hut where they 
occur they modify the process of valley-cutting, always by checking the rate of 
erosion, and sometimes by causing tbe bed to deviate from its natural course. 

Their presence in the tufa at San Rocco near Capodimonte has already been 
remarked by Tenore, whose attention was called to them by Buckland. I have 
observed these veins in the northern part of the hill traversing the bods of the 
Vallono di Sagliscendi, Palmentello, and Fontana Maltempo. They extend like 
dykes in a more or less vertical plane for many yards. Their thickness varies 
from d feet to as many inches, and the same vein may vary in thickness in 
different parts, but is usually thickest in the middle, thinning out towards the 
ends until it gradually disappears altogether. Their orientation is generally 
within 110° of the meridian. Sometimes two may be seen close together, separated 
by but a few inches of ordinary coarser tufa. Their texture is firmer and more 
compact than that of tufa. 

In order to try to discover the explanation of these veins and of their hardness, 
1 had some thin sections cut, which show that they are composed of tbe same 
material as the tufa matrix, but in a far finer state of subdivision. A further 
proof of their similarity is altorded by the chemical analysis, which my friend Mr. 
Manley has been good enough to undertake for me. 



Onlinary tufa. 

Tufa of \ L-ui. 

Solubility in water. 

Pit c*'nt. 

P'-r Cr'.it, 

1. In native state 

19.70 ... 

19-61 

2. After being dried and ignited 

9 72 ... 

3-81 

Loss of weight at 100° C 

70,1 ... 

.7-53 

Loss of weight at red heat 

8’7;i ... 

10 38 

SiO. 

.74 1(1 ... 

ol-0.7 

FeJh 

9'.7.7 ... 

-1"8.> 

Al.O, 

17 9(1 ... 

16-86 

Ca'i 1 

;;-84 ... 

2-31 



1-20 ... 

1-41 

K,0 

... d'4S ... 

6-26 

NajO (by difference) 

... 063 ... 

1-37 


100 00 

100-03 
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The analyses were made in platinum vessels throughout. 

Tenore was unable to perceive the least appearance of infiltration or any line 
of demarcation between the tuff and the veins, and stated that their composition 
differed in the absence of pumice fragments and in the finer nature of their grain. 

My own sections show a very sharp line of demarcation between the tuff and 
the vein. An examination of several of the veins has convinced me that the only 
probable explanation is, that they are the result of fissures in the tufa due to 
earthquakes, shrinkage, or some other cause. These fissures have become filled 
with a mud of minute fragments of tufa, washed in by rain-water from the 
surface or down from the sides of the fissure. The mud became consolidated and 
hardened to form a rocky vein compacter than the ordinary yellow coarse-grained 
tufa, which it traverses, by reason of the finer subdivision of the particles of which 
it is composed. 

Cracks in the tuff are not unfreqnent, and, when near the surface, often become 
filled with earth and fragments of sticks and leaves. 


III. Distribution and Description of Catchment Areas and their Draina&e 

Channels. 


A contoured map of Camaldoli (Map I.) shows that the chief slopes of the 
hills are of two kinds. Some slopes are like the outer surfaces of cones, others 
are like the inner surfaces of funnels. The former will be referred to as cone-slo-pes, 
the latter as crater-slopes, in all cases in which the evidence seems to point to their 
once having belonged to a volcano. The rain-water which flows over the surface 
of these slopes is carried off by channels, which may be conveniently referred to 
as cone-valleys and crater-valleys respectively. 

The catchment areas may be very naturally classified according to the slopes 
down which their drainage channels run, and they will be referred to by the name 
of the basin which receives their drainage. Of the chief groups of catchment areas, 
four are drained by crater-valleys, one by cone-valleys ; but, owing to the large 
size of the latter area, and also to the fact that its drainage flows towards two 
dififerent points of the compass, it will be regarded as two. 

The chief catchment areas are — 

1. Quarto 

2. Pianura 

3. Soccavo 

4. Naples 

5. Northern) 

6. Eastern / 

The crater-slopes face to the west and south, the cone-slopes to the north 


crater-drainage areas. 


cone-drainage areas. 


and east. 

The four crater-areas drain into four crater-plains of the same name, and are 
separated by three short ridges or spurs from another. The Quarto-Pianura ridge 
is that on which the Masseria Tlomano stands, and is marke 1 Olmetello Romano * 
on the older maps; the Pianura-Soccavo ridge is known as the Pignatiello, 
immediately below the monastery ; and the Soccavo-Naples ridge, which is con- 
tinuous with Posilipo hill, bears the village of Vomero and the fortress of San 
Elmo. 

A noteworthy' feature is that crater-valleys differ as regards their distribution 
from cone valleys, in that the lines of their courses tend to converge when produced 


* Olmetello = elm-wood. 
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downwards from their source, whereas the lines of the courses of cone-valleys 
tend to become divergent when traced in the same direction. 

Crater-Deainage. 

The western drainage is conveyed by a number of channels, either into the 
Piano di Quarto, or else into the small plain lying immediately to the east of the 
Cratere di Campaiia, and between the craters of Astroni and Quarto. These two 
catchment areas are separated by the ridge of bills upon which the Torre Poerio 
stands, and they may be conveniently termed the Quarto and the Campana catch- 
ment areas respectively. 

The Campana area is insignificant. The rain-water mostly runs straight down 
the very steep slopes, and streamlets do not become sufficiently large to efi'ect land- 
sculpture of any very considerable relief. In this respect the area is somewhat 
similar to the sides of the Piguatiello. At present the Campana basin also receives 
the drainage of the northern slopes of Astroni, the eastern slopes of the Cratere di 
Campana, and from Tone Poerio. The water all sinks away through the permeable 
soil, but it is not improbable that, if the land-level were to become lower, a lake 
might be formed similar to that which once existed on the plain of Pianura. 

1. Quarto Catchment Area. 

The eastern j'art of the Piano di Quarto is cradled in a semicircular amphi- 
theatre of hills — the western rampart of the Camaldoli mas.sif — which are deeply 
seamed with a system of crater-valleys radiating from the eastern focus of the 
elliptical Piano di Quarto. The valleys, as is usually the case on steep slopes, for 
the most part run straight, or, if they branch, the branches tend to run parallel to 
one another. 

At the level of the 100-metre contour-line about twenty-one main valley-beds 
may be distinguished. The aretis drained by these are for the most part very 
small and of uniform length, with the exception of two. The watershed of the 
Quarto basin is no further than 1750 metres from the margin of the Piano di 
Quarto, except .at the head of the two valleys, the Yallone di Pietra Spaccata 
(No. 13) and the Yallone Piscicelli (No. 17), both of which have come to drain 
larger areas thau their neighbours, have cut their beds farther hack, and have 
watersheds at a distance of 3500 metres and 2250 metres respectively from the 
Piano di Quarto. The draiuage-area of the Yallone di Spaccata is tire largest 
of the Quarto system, and is remarkable on .account of its narrowness as com- 
pared with its leugtli. About halfway along its course, near the little chai)el 
of Santa >Iaria di Pietra Spaccata, the valley scenery is very bold and strikint^. 
Vertical rocky walls fall on either side with an abruptness that justifies the 
name of the valley ; below, the torrent bed cannot be descended without ropes, 
on account of a succession of waterslides and falls. 

The watershed between Nos. 19 and 20 is lower near the end at which it joins 
the main watershed of the Quarto system than nearer the Piano di Quarto. Between 
these valleys is a conspicuous isolated hill known as the Cuccaro, which prob.tbly 
owes its origin to tlie valleys on either side of it having widened their bed.s near 
their source. No. 21, too, seems to be about to meet the valley on the Pianura 
side. At present there is only a ridge and a narrow roadway between the chasms 
with which these two valleys suddenly begin ; but in a few years it seems likely 
that the laud upon which the Casa di Gregorio stands will he left as an isolated 
peak like Monte Cuccaro. 

The storm-water which runs down into the Piano di Quarto, and which cannot 
sink into the soil, is collected into several artificial land-drains, which unite 
and discharge into the underground tunnel {Galleria}, which pierces the hills to 
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■the west of the Quarto near the Spinelli. The other end of the tunnel opens into 
the Canale di Scolo. By this artificial channel the Quarto drainage is finally 
conveyed to the sea near the north end of the lake of Licula. 

Before this underground drain was cut, the plain of the Quarto was a marsh 
during a great part of the year, and was probably covered by a large lake when 
the ground was nearer sea-level that it is at present. 

2. Pianura Catchment Area. 

The best views of the system are to be had from above the Cancello or from the 
I’ignatiello. The catchment area is a semicircular basin forming part of an almost 
circular crater 3 kilometres in diameter, whose centre lies about 500 metres to the 
south-west of the church in the middle of the village of Pianura. The walls of 
this crater reach their greatest altitude in the north-east at Camaldoli (Fig. 10), 
where theii' height has, perhaps, been much augmented by ejeotamenta from the 
neighbouring crater of Soccavo. To the west the crater wall becomes lower, and 
finally breaks off altogether at the Cancello. The southern wall is low (50 metres 
above the plain), but quite easily recogniiiable. It has been suggested that it was 
levelled by the removal of matter from its south side by marine erosion when the 
level of the Phlegrman Fields was lower. None of the valleys have encroached 
]jerceptibly on the adjacent areas, with the exception, perhaps, of No. 6. 

Eleven drainage-areas are distinguished in V. A channel in area 
No. 1 is rapidly cutting its way hack, and shows every sign of meeting Quarto 
valley No. 10, from which it is now only separated by tlie width of a road. 
Parts of No. 11 area, on the west of the Pjguatiello ridge, are precipitous!) 
steep in places ; the rest is overgrown with che.stnut woods. The rain-water runs 
straight down the hillside in channels, which are very small and very numerous. 
Erosion appears to be going on over the entire surface, and to be removing the 
entire face rather than to be acting with greater effect along certain definite lines. 

At the bottom of the slope is a trench into which the storm-waters flow, and 
by which they are conveyed out of the jjain of Pianura. 

The general character of the Pianura slopes is that they are much steeper in 
the middle than either at the top or bottom. Were a transverse section cut across 
the slope below the monastery, it would be seen to be markedly sigmoil J". This 
is due to the fact that the upper slope is composed of loose volcanic ash of iii- 
suftihent cohesive power to form a long steep slope of a stable character, whereas 
the precipitous middle portion is composed of compact yelloiv tufa. The lower 
concave slope is a tains slope, due to the weathering of the surfaces above. 

Owing to the fact that the wall of the Pianura crater is higher to the east at 
Camaldoli than to the west at the Cancello, the valley beds and ridges between them 
exhibit a marked curve from east to south in their downward course. They all 
trend towards the higher ground when traced upwards to their sources, involving 
a change of direction of almost 90° in some cases (Nos. 6 and 9). 

3. Succuuu Catchment Area. 

The Pignatiello ridge (Fig. 10) is the western watershed of the Soccavo area ; 
the eastern watershed is formed by the high ground running from Li Cangiani to 
St. Elmo and the hill of Posilijio. The Soccavo catchment area, like Pianura, is 
regarded as the inner slope of a crater, the southern parts of which may have been 
vva.sbed away by the sea. It is possible that the spur of the Posilipo ridge to the 
north of Fuorigrotta and west of the Villa Patrizi may be a part of the southern 
wall of the crater of Soccavo. 

'The valleys which lurrow the slopes above Soccavo have cut their beds very 
Aeeply into the tufa. The descent to the plain of Soccavo is very steep in places, 
and the valley cuttings are especially bold. 

No. V.— XovEiiBEr., 1897.] 2 k 
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Of the Soccavo valleys, the most typical are the Vallone Castelluccio (No, 2) anti 
Vallone Verdolino (No. 3). Both take their rise just below the monastery, and 
run east for some distance ; then they turn at right angles to their first direction 
and run south. The upper portions of the valleys are V-shaped, with sloping 
tree-clad banks of pumice and ashes. The lower portions have been deeply cut 
into the solid tufa, and are Y-sl>®P®d transverse section. The tree-clad slopes 
above, and the almost vertical tufa cliffs below, ate well shown in Tig. 12. All the 
valleys discharge into a watercourse, “ I’Arena,” which crosses the Soccavo plain, 
and receives contributions from the western slopes of the Vomero and Posilipo. 

A noteworthy feature of the Soccavo valleys is that those which reach the 
principal watershed (Orsolona-Soccavo watershed) run parallel to it from west to 
east, away from the Pianura crater. They then veer round to the south, and 

Posilipo ridge. 



FK;. 12. — VALLOXE VF.RDOl.IXO, JUST UEFORU ItlACUING THE SOCCAVO PLAIN' 


idunge straight down the steep inner wall of the Soccavo crater. In fact, they at 
tiist seem to run down an external slope of the Pianura cone, and then to be 
diverted into the crater-slope of Soccavo. 

4. A'apfes Catchmeht Aren. 

Ihe ^Neapolitan drainage area lies for the most part on a curved hillside 
extending, like the auditorium of a vast theatre, from the Li Cangiani St. Elmo 
watershed on the west to the observatory ridge below Capcdimonte on the east. 
The sides of the hills slope gently down into the plain on which Naples is built, 
from a height which is never much more than 150 metres. Denudation has con- 
seciuently not had as great a scope as on the other slopes which have just been 
described. Moreover, o«ing to the proximity of the Neapolitan draina<re area to 
a large town, the natural drainage channels have been very seriously tampered 
with, according as the needs of agriculture or the construction of roads and 
buildings might require. 

The chief cf the drainage areas discharge their waters into the channel which 
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divides the city from Capodimonte. Although modern drainage has diverted 
much of the storm-waters from their natural course, yet it is interesting to note 
that the old sandy stream-bed is marked out at the present day by such street and 
place names as Fontanelle, I’Arenella, San Carlo all’Arena, Strada dell’ Arenaccio, 
which indicate the position of watercourses as clearly as I’Arena does that of the 
stream-bed crossing the Soccavo plain. 

Cone-Drain'age. 

The system of valleys draining the north and east sides of Camaldoli difters 
from the other valley systems in one important respect. The northern drainage 
area is the convex outer surface of a cone standing on its base. The other drainage 
areas or crater areas are the concave inner surfaces of hollow cones standing upon 
their apices. The effect of this difference being to cause the lines of the beds of 
the southern and western valleys to tend to converge when piroduced downwards, 
and those of the northern valleys to tend to diverge when produced in the same 
direction. 

The storm-waters from the catchment area of the cone-slopes drain partly into 
the bay of Naples, partly outside it, so it may be subdivided into two catchment 
areas of almost equal size. The more northern portion is drained by a number of 
valleys running northwards; the other is drained by a single valley (Vallone di 
Sagliscendi), which runs east for a considerable distance, but finally turns south 
(cf. p. 429). 

5. Korthern Catchment Area. 

The northern catchment area is about three times as large as any one of the 
intra-crater areas, but its slopes are far less steep. The surface water runs in a 
more or less northerly direction along a series of valleys, which discharge on to the 
flat plain of the Campagna Felice. Much water sinks into the soil ; the rest is 
carried away westwards to Patria by a system of channels, of which the Cavone 
Grande is the largest. Many of these land drains for storm-water have been 
straightened and deepened artificially,* witli corresponding improvement in the 
sanitary condition of a district which must have been a marsh during a great part 
of the year. 

The largest valleys, V. Palmentello and V. della Fontana Maltempo, drain a 
large pear-shaped area and unite to form the T. Cesinelle, which discharges its 
waters into the Vallone di Teresa below the villages of Chiajano and Pulvica. An 
elevation of the bed of the Vallone Palmentello is shown in Map VII. 

tl. Eastern Catchment Area. 

The eastern portion of the cone-slopes of Camaldoli are drained by one large 
valley and its tributaries. Difi'eient parts of this valley are locally known by 
dift'erent names, but the entire system will be referred to here by the name of its 
most important section — the V.allone di Sagliscendi. 

The head of the valley lies close to the village of Nazaret, below which a few 
small V-shaped valleys run c.astwards to the south of Li Guantari, and open into 
the deeper channel of the Vallone Orsolona, which lies to the south of the Masseria 
of the same name, and receives all the suiface drainage south of the new carriage 
load from T.i Cangiani to Nazaret. At the point where this road crosses, near Li 


^ Domenico Fontana, the arehiteet, superintended the construction of a system of 
drainage channels, or lagni, extending from the Bocehette di Nola to the Lago di 
Patria. Larletti estimates the length of the lagni at 92 miglia (= 5'J'ii kilometres), and 
their vertical fall at 132 palmi (= 31-9 metres). The works were finished in 1012, 
five years after the death of Fontana. 


2 1C 2 
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Can-jiani, the valley becomes broader, more open, and less deeply cut. After 
making two sharp turns to the north, it plunges down into a deep canyon-like 
cutting in the solid tufa, which is known by the name of the Cavone delle Koce, 
from the nut trees which flourish m great numbers on the less precipitous upper 
slow 1 (Fia. 13). The bed has been cut to a depth of quite 40 metres, and is so 
narrow that in many places it is impossible for two persons to proceed abreast, and 
so tortuous that the view along the bottom is interrupted by a turn every few feet. 
The bed itj-elf is broken by series of snnall vertical falls alternating with level sandy 
reaches of greater or less length. Occasionally the dthris of a landslip from the side 
blocks the channel, and breaks the velocity of the torrents sufficiently to allow part 
of their load of suspended matter to he deposited above tlie obstruction. Som» of 
the larger waterfalls owe their origin to transverse dykes of the harder tufa already 
liescnbed (p. 478), which stretch transverselj- across the bed, and which are not 
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•quite so readily worn away as the softer tufa, Tliese dikes help to support and 
]ire=erve the softer tufa above. Below each is usually a depression or pocket in 
the sott tufa, cut by the lorce of the water falling vertically from above. Four of 
these dykes occur in a space of 800 metres, and a little further down, below a 
transverse wall, the bed has actually been diverted to the north by a large vertical 
dyke, which forms the face of a high veitical cliff on the right hank. After 
cutting thiuugh thi.s, the v.Tllev becomes more V'^liaped. Below the Masseria del 
Briucipe, the bed lias been artificially widened by quarrying operations. At the 
tipper eud of the qiiany are two more trausveise dykes running across in a north 
ami south direction. The lower one, which is probably the one referred to by 
Teiiore and Baubeni in their descriptions of the hard vaiiety of tufa, has been cut 
away on both sides, having a column standing alone just lielow the entrance of 
the valley bed into the quarry, and in a line with some enormous artificial caves, 
Irom which the tufa is being extensively quarried for building purposes. 




THE GEOGRAPHICAL JOURNAL, 1897. MAP VI. 
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Below the quarry the valley changes its character once more, and becomes open 
and V'Shaped in cross-section. At the point where it is spanned by the Ponte di 
San Kocco it turns north, and after receiving the Vallone del Boscarello, it 
resumes its eastward course below the north wall of Capodimonte park as the 
Cavone di Miano. Finally it makes a sharp turn to the south, and soon reaches 
the plain near the Ponti Bossi. During the last part of its course as a deep valley 
it receives many tributaries, of which the Vallone Cappuccini, from the northern 
part of the park, is the most important (</. p. 429). 

Guaphic and Numerical Eepresentation of Vallevs and Catchment Areas. 

In order to afford a means for the comparative study of the leading feature.^ of 
the Camaldoli valleys and drainage areas, both by themselves and together with 
those on other volcanic slopes, the appended tables of measurements and diagrams 
were prepared from the data at my disposal. Inasmuch as many of my own 
surveys are not in agreement with the Italian Ordn.ance Surveys as represented 
in the 1885 map, I believe that there are considerable errors in that map, and 
consequently both my diagrams and measurements, which are primarily based 
on that map, must be taken rather as illustrating a method than as being records 
of the absolute facts. 

The numbers in the first column refer to the catchment areas indicated by 
similar numbers on the map. In the delimitation of these areas, I have, so far as 
the larger valleys are concerned, limited the area to the region drained by the 
valley and its tributaries. In many cases, notably on steep hillsides, an area is 
drained by a multitude of small channels running more or less parallel to one 
another, and I have thought it best to avoid too extreme a subdivision by making 
the numbered catchment area fairly inclusive. 

The second column gives the sizes in hectares of these arbitrarily numbered 
catchment areas, measured on a map by Amsler’s planimeter. The areas are con- 
sidered to be hounded by the limits of the adjacent areas, and by the contour-line 
specified at the head of each table. 

In the third and fourth columns are the length and amount of fall of each valley, 
when straightened out and measured from the source to the contour-line specified 
at the head of each table. 

The valleys shown in the diagrams (Map VII.) were drawn as if their beds ran in 
the same vertical piiane from end to end without any bends. The straightened bed of 
each was plotted so that each part is represented at its proper height above sea-level, 
as indicated by the vertical scale. Above this valley-bed line was added a second, 
the mean bank line, whose vertical distance above the valley-bed line represents 
the mean height of the banks of the valley above the bed, and drawn to the same 
scale. In short, the upper line represents the slope of the hillsides, though not 
always on a regular scale; the lower line represents the bed of a straightened 
valley. Consequently, the area included between the two lines serves as an indi- 
cation of the amount of erosion which the stream has efl'eoted. Fur this area I have 
proposed the term of erosion area, although longitudinal erosion area would prob- 
ably be better, and would distinguish it from a transverse erosion area. The last 
column of the tables gives some of the relative dimensions of the erosion areas of the 
valleys, plotted and njeasiired with Amsler’s planimeter. 

In practice the mean bank line was arrived at by the following process. Map 
VI. was produced from the ordinary contoured map (I.) by the process of “smootli- 
ing ’’ out the hollow curves duo to valley erosion. This was done by drawing 

lines across the concavities of each contour-line, 

The result is shown in Map Vf., which is supposed to represent the shape of the 
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lull before denudation commenced. Such a smoothed contour-map was drawn on 
tracing-paper and superimposed upon the ordinary contoured map. The difference 
of height between the smoothed contour on the tracing-paper and the lowest real 
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contour-line on the ordinary map touching it was e.-^timated and plotted in the 
longitudinal valley sections on ilap VII. Although a ilillicult i)rocess to describe, 
It is in fact essentially that employed for finding the depth of a valley indicated 
in contours. 
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Relation of Deaisage Area to Erosion Area. 

xAmong other interrelations exhibited by the numbers expressing the main 
features of the valleys, there is one which is strikingly prominent in the tables 
above. It will be noticed at once that the erosion area of a valley stands in a 
direct and definite relation to its drainage area; in fact, that the ratio of the number 
expressing the erosion area to the number expressing the drainage area is a 
constant for the majority of the valleys belonging to the same system. 

The chief causes which affect the course and structure of valleys are, the time 
during which the forces of denudation have been in operation, the inclination of 
the slope, and the nature of the rock in which the valley has been cut. In the 
region under consideration, the texture of the rock, apart from local variations, is 
on the whole uniform, and it seems probable that no part has been subjected to 
denuding forces longer than any other part. 

The chief cause of variation, therefore, is to be sought in the varying steepness 
of the slopes. Hence it seems probable that the law is true that if all other con- 
ditions, whether of age, rod's, or slopes, are similar, the drainage area of a valley 
is in a constant proportion to the erosion area. The ratio of the drainage area 
to the erosion area may be called the index of erosion of the valley. 

In the case of the Quarto valleys, the average index of erosion is less than the 
corresponding index of the Pianura valleys, but this seems to be due to the fact 
that the latter have on the whole a greater fall in proportion to their length. The 
Pianura average index of erosion is o'2,* the Quarto index is 15'4, and the index of 
erosion of the Vallone di Sagbscendi is 17'2. 

IV. Explanation of Structure. 

It now remains to inquire into the causes to which the topographical aspect of 
the region owes its character, and to endeavour to ascertain how far and in what 
proportion such forces as are at work at the present day have contributed to produce 
this character. 

The processes which have co-operated to produce the present configuration of 
Ciimaldoli, may, to borrow from the terminology of the biologist, though that 
terminology might be used more appropriately by the physical geographer, be 
regarded as anabolic and katabolic. The anabolic processes to which the hill owes 
its construction are practically dormant at the present day. The katabolic pro- 
cesses, on the other hand, are in full oiieration, and will in time effect the destruc- 
tion of the hill. 

The method of comparative geology teaches us that the entire massif of 
Camaldoli is due to a succession of volcanic outbreaks. Each eruption in turn has 
hurled its contribution of ashes, lapilli, and dus"; all around the central vent, and 
has thus built up a more or less circular rampart. Wherever a segment of one 
such rampart intersected and became superimposed upon some of the ejectamenta 
from an adjacent vent, a larger mound was heaped up, which, owing to its larger 
bulk, offered far greater resistance to the wear and tear of katabolic forces than the 
smaller segments compiled solely from the ejectamenta from a single vent. It is 
to this intersection and overlapping of the ramparts of debris shot out from some 
of the most productive volcanic vents in the Phlegraran Fields that Camaldoli owes 
its ])re-eminence. 

Its original foundations may have been laid by volcanoes of which the walls 
have become obscured beyond all possibility of recognition, but by far the greatest 


Excepting Xo. 11, which is drained by many cliannels. 
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portion is the result of the accumulation of ejected from the craters of Quarto, 

Pianura, Soccavo, and Kaples, ■which, though not the only, are at any rate the 
most recognizable centres of volcanic activity in this part of the Phlegraran Fields. 

The fact that there is a greater accumulation of ejectamenta to the northern 
side of these craters is partly due to their arrangement in an arc of a circle whose 

©© 

the southern walls of the craters hy the sea. 

When tire shape of this enormous volcanic mass is studied on a contoured map 
(VI.), on which the bends of the lines representing valleys due to denudation 
have been filled in as described on p. 48fi, it will be seen that its general configura- 
tion is by no means inconsistent with the view just given. A regular series of 
contour-lines will be .seen descending from tlie highest point. Their regularity 
would jirobably have been marred had there been any comparatively recent 
volcanic vents further north than those mentioned. 

In addition to the contributions from Quarto, Pianura, Soccavo, and Naples, no 
doubt others have been able to reach it from Agnano, Astroni, Fossa Lupara, and 
jicrbaps Cigliano during their more violent eruptions. 

N.VTUKE of M.\TERr.\L — (Jll.\K.\CTKE OF lloCK.S, LTi . 

The chief geological formations traversed by the valley system.s of Cainaldoli 
have already been noticed; there still remains the consideration of those inherent 
qualities of soils and rocks which have hindered or favoured katabolio processes. 

It has been stated that the hills are composed of a solid tufa basis or core, 
capped by strata of loose ashy materials. The upper layers consist of alternating 
beds of loose ashe?, pumice, and pozzolaiia of the most readily erosible kind. The 
fragments po-ssess no sort of coherence. Their very arrangement in layers of larger 
iinJ smaller sized fragments is a source of weakness, and the individual particles 
are so light as to be very easy of transport by running water — many will actually 
float on water. Owing to this want <!' coherence, during the heavy winter and 
luitumu rains landslips are of frequent occurrence. As the beds of the water- 
courses are being eroded, their sides are being undermined, oi, at any rate, rendeied 
less secure. Every now and again the cohesive forces are overcome, and the entire 
bank slides down into the bed of the stream, leaving a bare scar. With the inten- 
tion of ascertaining the angle of inclination at which a bank composed of loose 
ashes tends to slide, I measured the inclination of several fresh scars on tlie sides 
of the Palinentello and Vajetaiio valleys, .and found that they were all of a remark- 
ably uniform angle. The five measured were .10°, .o.'5°, 33°, 0o°. and .17° ; the 
average angle of slip, therefore, being between and ot . 

On the other hand, the open and broken nature of a soil composed of such 
ashes and puinioeous fragments makes it very dillicult fur streaims to form on the 
surface, owing to its great absorptive power and excellent drainage. It is only when 
the ash surface is much Inclined or has the interstices between its jiarticles choked 
by a fine tilth so that its drainage becomes impaired, that rain-water can collect 
and form streams running on and capable of eroding the surface. 

As a result, only the very heaviest of rains produce streams on the more 
inclined surfaces; but when such streams do form, they wash out channels in the 
ash beds very readily. 

The truth of this is demonstrated when the absorptive power and drainage of 
the surface is in any way interfered with. In many parts the natural surface is 
able to get rid of all the rain-water which falls upon it by imbibition. No surface 


partly, perhaps, to the erosion of 


centre lies to the north, thus ^ 
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streams are formed. No drainage channels are eroded. Now, it often happens 
that when a road is made across such a surface, the part covered hy the roadway 
becomes almost impervious. The rain-water collects and runs along the roadway, 
forming a streamlet which, striking ofi', runs down an adjoining slope with sufficient 
force to cut quite a considerable valley in a short time. 

When a drainage channel has once been cut to a certain depth, a stream will 
flow along its bed after a less heavy shower of rain than is required to make a 
stream run over the surface ; and the deeper a valley bed is below the level of 
the land, the less rainfall is required to produce a stream in it, for the reason that 
the good drainage of the ash beds permits the water in them to percolate freely 
and sink into any drainage channel in the immediate vicinity. 

Underlying the ash beds is the more compact tufa. Although far inferior to 
the ash beds, its absorptive power when dry is very considerable, and it can also 
imbibe water with great rapidity. 

The great porosity of dry tufa may be demonstrated by dropping a piece into 
water. The water on entering drives the air from the pores of the rock with such 
vigour as to cause it to hiss or sing like a fluid in brisk effervescence. Hard tufas 
do not absorb as much water as softer ones, nor do they become completely 
saturated as quickly. The mean of the results obtained from a number of experi- 
ments upon tufa from different localities was that soft tufa absorbed about 22 per 
cent, of its weight of water when immersed for an hour. Hard tufa only absorbed 
about 12 per cent, of its weight under the same conditions. It should he stated 
that no attempt had been made to use chemically dry tufa for these experiments. 
The blocks had only been kept in an ordinary dry place for some time, and were 
therefore in a somewhat similar condition to the surface of a tufa rock at the end 
of the dry season. 

In order to form some conception of the rate at which absorption proceeds, 
fragments of tufa were totally immersed for a short period, and were then taken 
out and examined. If the surface of the rock appeared to become dry almost 
directly after its removal from the liquid, it showed that superficial saturation was 
not complete, and the fragment was immediately plunged into the water for a 
second period. Thi.s process was repeated until the fragment preserved a wet 
appearance for a couple of seconds after removal from the water. The superficial 
saturation point was then considered to have been reached. Fragments of about 
dOO grammes were found to require quite five minutes’ soaking before they became 
superficially saturated as indicated by the above test. 

From these experiments it would follow that, unless showers are of phenomenal 
heaviness, they must continue for a long time before clean dry tufa becomes 
sufficiently saturated to allow water to run over its surface, even when that surface 
is inclined at a considerable angle. If the surface is much broken up, the time 
required for superficial saturation will be greater in proportion as the area of the 
surface is more extensive. 

Unfortunately, my observations on the spot are too incomplete to afford any 
data concerning the rate of surface saturation during a shower, but I have since 
conducted a second series of experiments bearing upon this point. 

A block of dry tufa with a flat upper surface of GO square centimetres was 
placed below an ordinary chemical burette arranged so as to deliver a measurable 
quantity of water drop by drop on to the surface of the block of tufa. The 
experiment was conducted so as to imitate a shower of rain, and the block was 
kept moving so as to prevent two consecutive drops falling on the same spot, and 
to ensure the even distribution of the water all over the surface. Tlie result 
obtained from the experiments was, that when as much water as would correspond 
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to 0'5 centimetre of rain in three minutes had been allowed to fall slowly drop by 
drop on to the stone, the water was found to have penetrated about I'o centimetre 
below the surface. The tufa, however, continued to absorb water with diminishing 
avidity until an amount corresponding to 1 centimetre of rain had been delivered. 
At this point surface saturation became complete, and the water ran freely over 
the surface. 

The conditions atfecting the above experiments are, of course, very different ter 
those ordinarily obtaining on the slopes of Camaldoli. The experimental block 
had a clean, freshly broken surface. If the rocky hillsides were in the same 
physical condition, it is very doubtfid whether streams could ever collect on them 
at all. The rock faces in their natural state are generally clothed with more or 
less low forms of vegetation, and their pores are choked with mud and dirt to 
such an extent that the absorptive power of the rock is far less vigorous than in 
the case of the experimental block. 

As compared with the superincumbent ash beds, the tufa possesses a coherence 
which makes it more difficult of erosion, but, on the other hand, its compactness 
impairs its drainage power, with the result that streams begin to form and flow 
over its surface after less rain has fallen. When dry it possesses a very consider- 
able absorptive power, but its lowlying position nearer the water-level results in 
its generally holding a large quantity of water absorbed in its pores, and in its 
appetite for much more being thereby blunted. 

In texture it is fairly uniform, but here and there occur local variations of 
sufficient importance to affect the ordinary course of valley formation. The chief 
of these are the dykes already noticed (p. 484), which have to some extent diverted 
streams and retarded the rate of corrasion. The hard inclusions in the lower 
reaches of the Piscicelli must also have a similar action. 


KaT.V COLIC Aoexts. 

The chief katabolio agents whicli may have helped to model Camaldoli me 
marine erosion, rain, frost, heat, wind, and organic nature. Of thiese, the five latter 
are all iu action at the present day, but it is possible that the waves of the sea took 
some part in the past. 

, Sea.— It is possible that the eruption of the Camaldoli volcanoe.s and the an.tholism 
of the Camaldoli ash and tufa he.aps took place beueath the .surface of a slmllow sea 
If this be the true history of the hill, the flanks of the emerging volcanoes must 
h.ave been subjected to denuding forces of very great power. ^The irre.sistible 
encroachments of the waves of the sea would amply .suffiee, were a rea.smi demanded 
for the absence of entire segments of some ciater rings or for tlie bioachhm of 
others. ' ^ ^ 

If geologists are unwilling to concede a suhmaruie oiigin to Camaldoli they are 
at any late, agreed that at no very distant date the sea' covered Bamioh washed’ 
away the south-westein flank of Wonte Barharo, and covered tiie elitfs^of La Starz i 
(Puzzuoli), so rich in recent marine shells. Tlie land must, m Ihct have been' at 
least 60 metres lower than at the present, and the entire Baauoli plain nm-t haw 
been submerged. If it cau be proved that ti.e level of the laud was yet another 
60 metres lower, the powerful waves raised by the sciroccu (.south-east wind) 
rolling over the shaliow.s, might easily have levelled tlie southern walls of the 
craters of Pianura and Soccavo, have distiibuted their d>bns over the Ba.moli 
and Agnano plains, and have then broken against ti.e cliffs below Camaldoli 
Itself. 
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At the present day the land is high out of the water, and therefore all erosion is 
subaeiial. 


Subaerial Erosion. 

Itain . — A valuable record of both the rainfall and the rate of rainfall has been 
kept by the monks at Camaldoli since 1887. From their records it appears that the 
average rainfall for the years 1888-1895 is about 981 millimetres per annum, or 
about 135 millimetres more than the rainfall down below at the E. Osservatorio di 
Capodimonte fXaples) during the same period. 

It also appears — 

1. That the most rainy months are October, Xovember, December, and January, 
and that of these December has the greatest rainfall. 

2. That the average rate of rainfall is twice as fast during the summer and 
autumn as during the winter and spring. In other words, the months during which 
the gieatest quantity of rain falls are by no means those during which rain falls 
tastest. 

The average rate of rainfall is about 2i millimetres per hour of rain. The 
rate is greatest during September and October, when it averages above 4 millimetres 
per hour of rain, and least during February and March. 

It follows, therefore, that the rate of rainfall in the different se.isons of the year 
is such as to have the maximum elusive effect as far as the torrent beds are 
concerned. 

Duiing the diy summer months the ground becomes dried, and acquires 
increased absorptive powers. When the autumn thunderstorms begin to clear the 
air, generally about the day of the Festadi Nostra Signora di Fiedigrotta ^September 
8), the rainfall is very fast, and consequently the water has a better chance of 
forming streams than if the rainfall was slower and the water more likely to be 
absorbed by the ground. 

The suifdcc of the ground having once become saturated, a heavy fall of rain 
produces most destructive effects. The watercourses are swept by torrents of 
liquid mud, bearing along sand and stones, which rasp away the surface of the 
locky beds, as the numerous sciatches on their sides and bottom testify. 

On steep slopes with relatively small catchment areas, such as the two sides of 
tile rignaticllo ridge, or the side slopes of many of the deeper valleys, the rain- 
water runs straight down the slope without cutting channels of any considerable 
(leptli, but heavy showeis result in the geueral degradation of the entire face of 
the slope. If, however, there be a sufficiently large catchment area above the slope, 
to collect a sufficient head of water, as is the case with many of the Quarto 
areas, cf. Yalloae I’ietra ISpaccata, etc., deep and straight furrows are cut down 
the slope. 

If the slojie be less steep, tlie valley beds begin to turn fiist to one side and then 
to the other. I’he sides become undermined at the beds, and finally slide down. 
The final precipitation is often brought about by a sudden heavy shower after the 
undermining has progressed for a certain distance. 

Tlie most striking results of eiosioii are to be found at the lieads of many of the 
valleys which commence as chasms. Examples are to be found in Quarto No. 21 
and Tianura No. 1, and in some of tlie side branches of Quarto 17, all of which are 
rapidly working their way backwards towards their watersheds. 

Jfj-Qst . — Another factor wliich takes part in the work of degradation of the hills 
of Camaldoli is host. It might he supposed that frost was a comparatively uii- 
iiiiportant factor in Suutheru Italy, especially so near the sea and at such a low 
altitude. Nevertheless, the thermometer at the monastery of Camaldoli registered 
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a temperature below +1° Centigrade on thirteen nights during the winter of 
1895-6.* 

At all times of the year the temperature of the air in many of the valleys, 
except when warmed directly by the sun’s rays, is much below that of the air out- 
side, on account of the evaporation which is continually going on. I have repeatedly 
noticed a difference of temperature of 5° C. between the shade temperature at the 
bottom of the valley and that outside it. 

During many nights in the year the eft’ect of evaporation, combined with that 
of radiation, is to produce a very low temperatuie. The result may be seen after 
the winter in many of the valleys the beds of which are hewn in the tufa. The 
superficial soil and rocks get cooled ; the water held absorbed in their pores freeze.s, 
and by its expansion scales off large flakes — sometimes as much as 2 inches thick 
and a foot or two square — fiom the surface of the porous tufa. 

When such flakes become dislodged, their fragments, having slid down to the 
bottom of the cutting, are rolled along by the next torrent, and assist in rasping 
away the sides and bottom of the valley bed on their way down. 

Heat . — A similar cause of the destruction of rock}' sni faces, according to Jolmstoii- 
Lavis, is heat. When rocks loaded with moisture are exposed to the hot rays ot 
the sun, they become iieated up to a very considerable temperature, and the water 
contained near their surface is converted into vapour, which by its expansion 
produces a constant crumbling of the exposed face, and prepares the wav lur the 
mure destructive action of rain or wind. 

inVic?. — It is probable that wind does not often jlay a considerable part in the 
niuvuig of the .surface, but there can be no doubt that uccasioual suveio vale.s 
sweeping along the hues of valleys, take a share in the work of the levelling of 
ridges composed of the looker and lighter matciiah. 

Orrjank Nature . — The chief factors of inorganic nature at work at the modelliu'j 
of Camaldoli to-day are alim.st without exception destructive or katabulic in tlieir 
action. Oil the other hand, the action of organic life may be said to be partlv 
katabjlic, partly conservative, or in passive opi.osition to the katabolio forces. On 
the whole, vegetable life is natuially conservative, atiimul lile natuially destructive 
in its action. At the present time, the conservative action of vegetable life far 
outweighs the destructive action of animal life. An important exception to the 
general lule is afforded by man, « ho by civilization has become a conservative lather 
than a destructive force in thi.s region. 


htjtrt of Aiiih/u??s.— The banks of valleys cut in the materials which compose 
the upper parts of Camaldoli are often so steep and loosely combined that it needs 
but a small disturbance to produce quite a considerable fall. Animals are often 
the cause of such landslips, and goats and dogs aic not the least oli’eiidem in this 
respect. The way in uidch it i, pos.sible toi quite small animals to start .such 


.e it is certau that the ininunmu 

readings on the same nights would have been ve.y much lower had the instruments 
been a^\uv trom buiidiD''5 
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landslips must be clear to any one who has witnessed a small lizard running up a 
steep bank of dry volcanic earth, and has observed even its small weight raise 
quite a cloud of dust and start a miniature avalanche of the larger particles of tufa 
and pumice. 

Effect of Man. — The ash-heds can be eroded with such extraordinary ease and 
rapidity that mule-tracks and goat-paths may be converted into cuttings of con- 
siderable depth by a few showers. Of such deepened paths, sometimes lying many 
feet below the surface of the country, there are hundreds. Their origin is 
thoroughly well understood, and is implied in the name ciipa, which signifies 
such a deeply cut path. A good illustration of one may be seen in Hamilton’s 
‘ Campi Phlegraii,’ pi. xl. Eoad-making in this country is easier than preserving 
made roads from being washed away. The ease and rapidity with which channels 
are cut by rain-water is so great that the inhabitants incur great trouble and 
expense in coercing storm-torrents into other channels than the middle of the 
roads. It is by his elforts to regulate the drainage and to preserve his paths and 
fields that man becomes a conservator of the topographical features of Camaldoli. 

The methods employed in country lanes are simple. A stem of a tree or a line 
of masonry is butied transversely or obliquely across the roadway in order to break 
the force of the currents of water, to divert them to one side, and to prevent them 
from excavating channels in the roadway itself, as well as to hold the soil above 
fiom being washed down. The method is effectual for a while, but requires 
Constant attention, as any roadway which has been neglected for a few seasons will 
testify. 

The traffic along these cupe is also an important factor in their formation. The 
items of chestnut trees are cut in the woods when they are some 20 feet long. 
The small side branches arc lop[>ed off on the spot, and the poles are tied togethei 
so as to form large bundles. Mules are employed for the purpose of carrying these 
bundles. Each mule carries two, one slung on each side, so that the smaller ends 
trail along the ground behind. Carried in this way, these large bundles act as 
enormous brooms which sweep the paths deeper, raising clouds of dust as they go. 
The banks at the sides of the paths suffer from tlie Irequent brushiugs of these 
eliestuut polos to such an extent that, wherever it is desirable- to preserve them, tlie 
landowners embed large stones, which shield the soft banks to some extent. 

But it is as an agiiculturalist tliat man is, and is likely to remain, a must 
inqiortaut factor in the preservation of the Camaldoli hillsides. 

P reparation of Hillsides for the Growth of Fines.— -When a steeji hillside has 
lieeii cleared of its natural vegetation for the piirpiose of viticulture, it becomes 
necessary to prevent the waters of torrential rains accumulating to form torrents 
which Would sweep away the entire surface soil from the slopes. This is done by 
the laying out of a system of horizontal terraces traversing the face of the slope at 
intervals uf from 4 to 5 feet. A hillside- prepareil in tins manner looks like a 
gigantic flight of stairs. The steps, upon the top of each of which a single row 
cif vines is planted, are made so as to slope iiiwarels and catch the rain-water 
which runs down from the bank above. On a hillsiele terraced in a proper manner, 
it is impossible- for streamlets to join and hcceime lai’ge enough to wash away' any 
eery' extensive areas of the surface soil. 

These terraces for vines {tappia fossati) are made by tapinatori. The people of 
Piscinola are considered the best for the work. The best time to begin the work is 
at tlie lull of the leaf, when the giound is dry and easily' handled. The fossati are- 
then laid out, beginning from the bottom and breaking up the earth well (scasso), 
and then planted ; but thev are not le.itcn smooth by the mattock f.appa), “ cacciare- 
hi fneria e fare i coUi.’’ till the spring rains, to avoid the frosts, which cause the 
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surface to scale. The men usually work in companies of ten or twelve, headed by 
a foreman called the caporale* 

I'eijetation . — It has already been stated that large areas of the Camaldoli hills 
aie thickly wooded. According to a rough estimate, at least one-half of the district 
under consideration is covered with woods, the greater part of which flourish on the 
steeper hillsides and valley banks. The chief trees are chestnuts, poplars, oaks, 
hazel nuts, planes, stone-pines, and some others. There are no very big or large 
trees. The oldest are perhaps the two or three .shattered oaks in the monks’ garden 
at (J.imaldoli, which have so far been spared the woodman’s axe, but are severely 



I’lG. I.').— P.tTlI 'IllKOCim YOI-x<; I IIK-TMT WOOD. 
(After a lihotoi/raiih b.j U, D G. l-'.iiiehM, /’.O,, Is9l ) 


branded by lightning. By far tire greater part of the trees are chestrmts. uhrclr are 
i.iig.'iy cultivated a.s u crop tur pulua ami liiewotul. 

The method o. cuUivaUon pracir.-ed con.-Lt. r.r the encouragement of the 
production of many stems f.om each large mot. When these stems have mown to 
the aesired size, tl.ey aie cut down a, close as possible to the root FrouT around 
the scars young .shoots sprout, whul. grow inio the next cop of stems An old 
cliestuut loot may grow to a great size, and hear perhaps twenty or more .stems. 

* 1 am indebted to Mr. Xeiillc-Rolfe for tliese details. 
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Its value is estimated by the number of stems it will bear. The crop of poles from 
these old roots is in many cases considered so valuable, that if such a chestnut root 
happens to be growing on the side of a cupa, and is in any danger of being under- 
mined by the denudation of the bank on which it is growing, the foresters actually 
find it worth their while to build a masonry buttress beneath it in order to support 
it. Along many of the sunk wood paths leading up to Camaldoli there may be 
seen large trees entirely supported by high stone pillars, and only connected with 
the bank by a few roots running horizontally from the top of the pillar into the 
bank, which has retreated from them, but from which they still continue to derive 
nutriment. 

The general effect of vegetation is conservative, inasmuch as it hinders denuda- 
tion. The chestnut woods of Camaldoli are especially potent in this way, and are 
therefore of the highest importance as regards the preservation of the topographical 
aspects of the country. Chestnut trees, in virtue of their spreading roots, are 
especially well adapted, not only to interrupt rainwater rivulets, but also to bind 
the soil together, and thus prevent landslips on the steeper slopes. Another way 
in which chestnut trees hinder denudation is by covering the soil twice annually 
with hygroscopic layers of decaying vegetable matter. The inflorescences, as well 
as the leaves, contribute largely to the formation of mould, and vegetable mould 
is said to be capable of absorbing almost twice its own weight of water. 

The importance of a vegetable covering to hills composed of such loose materials 
as the pumice beds of Camaldoli cannot be too highly estimated, and there can be 
no doubt but that, if the slopes of the hills were to be entirely deforested and 
exposed to the unrestrained action of the elements, a change would be produced 
which could only be properly realized by one who has seen such desolation as that 
of the weather-furrowed hills of Southern France or Central Sicily, where the storm- 
torrents find no check to their course of devastation. 

V. Descriptios of a Typical Camaldoli Valley'. 

If a w'atercourse draining any area on the sides of Camaldoli be followed from its 
source down to one of the level plains, across which all surface drainage has to pass 
before it can reach the sea, it will be found that the valley passes through three 
phases, and that these phases stand in direct relation to the geological structure of 
the hill. 

Phase 1. — The majority of the valleys commence as V-shaped troughs in the 
soft ash-beds near the principal watersheds. On their downrvard course their 
cuttings increase in depth quite uniformly, owing to the homogeneity and want of 
cohesion of the material in which they are excavated. Such increase of depth is in 
great measure proiiortional to the catchment area above, and therefore to the size of 
the stream which runs along the bed after torrential rains. The volume of water 
in the lower parts of the bed is naturally larger than that in the upper parts, and is 
therefore capable, ceteris paribm, of doing more work. As the bed is deepened the 
ash-hanks soon begin to slide down and become less steep (Landslips, vide p. 490). 
The inclination of the sides of the watercourse is entirely dependent on the 
relation between the rate at which the bed is being deepened and the rate at which 
the sides are being denuded. 

In e.Yceptional cases a Y-alley bed commences quite suddenly as a deep gully, 
owing to the very rapid erosion caused by a head of water falling from a height. 
Such chasms usually owe their origin to some interference rvith the natural mode 
of drainage, or to the existence of a harder layer over a softer and more easily 
erosible one. 

When a valley bed deepens suddenly in this way, it is generally U-shaped in 
No. Y. — November, 1897.] 2 l 
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cross-section just below tlie fall. As it draws away from the fall, the sides 
gradually become inclined outwards, and the section becomes \/-shapeJ, owing to 
the gralual degradation of their slope by denudation. 

The faster such a bed is being cut backwards, the greater the length of the bed 
with a (J'shaped section. The first phase of the valley may be briefly defined as 
that part which is out in the loose ash-beds. The rate at which the cutting is 
deepened does not bear a high px'oportion to the rate at which the crumbling banks 
are being “degraded"’ by denudation. The typical section is V'^haped. The 
banks are tisually wooded or under cultivation. 

Fha^e 2. — Some of the shorter and shallower of the valley beds remain in the 
first phase throughout their course. The longer and deeper ones usually cut their 
beds through the superficial ash strata into the underlying tufa rock. When such 
a valley enters the second phase, the banks on either side of the stream-bed are 
composed of loose ashes above, solid tufa below, and tbeir inclination is proportional 
to the rates of denudation of these two materials. If the deepening of the bed has 
been at all rapid as compared with the degradation of the sides, the tufa banks 
are very steep, being almost vertical in many places. The ash-slopes have much 
the same inclination as in the first phase. Consequently the valley assumes 
the Y-sliaped section, so characteristic of the deeper cuttings locally known as 
cavoni. 

The character of the stream-bed differs from the stream-bed of Pliase 1. inas- 


much as it is interrupted by many small falls, which are due to slight local 
irregularities in the hardness of the rock, and which owe their preservation to the 
resistent qualities of the tufa. The bed is, as a rule, clean swept. The torrents 
flow too swiftly to permit detritus to settle anywhere but in the hnllows. 

Phase 3. — When the streams have reached the bottom of the hill-slopes, they 
have Usually to cross a level plain before they can reach the sea. The late of fall 
of a stream running across such a plain is exceedingly small when compared with 
that of its upper course down the hillside. The result is that the velocity of the 
streams becomes very much less; they can no longer hold as much solid matter in 
suspension, and their general character is that of streams which have nearly reached 
their base-level. They are homologous with the “latjni” at the foot of Monte 
Somma, and their flat sandy beds (arene) are often used as lanes. 

The diflerent phases through which most of the valleys pass are correlated with 
the nature of the ground. The upper jiortions of the watercourses arc cut in ash- 
beds, which afford good drainage and hinder stream-formation, and arc but rarely 
traversed by streams of any considerable size ; therefore bed-erosion is but little 
quicker than tlie erosion of the sides. The middle portion of the watcrcuirses 


(Phase 2) is cut in tufa, which is not capable of absorbing as much water as the 
bed of Phase 1. Also its -treams are augmented by the water which is handed 
on from the catchment area of Pnase 1. It therefore follows that the volume of 
water in tlie stream- of Phase 2, and therefore, cetecos their eiosive power, 

must be far gi eater than in the streams of the upper portion of the valley. Again’ 
inasmucli as the lower layers of tufa contain more water than the upper Mues,^and 
consequently have less absorptive power, the deeper the streams run below the 
surface of the ground, the le- wdl thur volume diminish by ab-orptioii. In con- 
firmation of tills, I base ob-erveil on several occasions that duiimi a -liarii shower 
streams begin to form and run in the lower parts of the cavoni before thev form in 
the upper, anu long belore they form in the first section of Phase 1. Duriucr a 
,-hower the proce.-s of stream-formation seems to begin low down in the valley 
beds, and to travel up. 


In the lower section (Pha-e where the inclination of the bed 


is small, and 
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the slower-moving streams can no longer hold much matter in suspension, sandy 
deposits are formed, which sometimes cause the stream to branch, as is also the 
case with the Lagni of Monte Somma. 
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Explanation of Maps and Diagrams, 

Map I. — Contoured map of the Campi Phlegrsei, west of Naples. 

Contours at intervals of 10 metres. The stronger lines are 50 metres apart. 
Scale 1 : 50,000. 

The crests of those hills which are described as parts of volcanic crater-rings in 
the paper are indicated by red lines. 

4- Lava-flows or trachytic lava masses. 

° Mineral springs. 

Fumaroles and moffette. 

The map is for the most part based upon the 1 : 25,000 map published in 1885 
by the Istituto Geografico Militate, to which the reader is referred for further 
details. The sea-bed has been compiled from the soundings given on Admiralty 
Charts, Nos. 1400 and 1728. The Secca di Benda Palumma is after Colombo’s map 
from Walther (16, p. 435). 

Map II. — Avernus group of craters. M. Nuovo, Avernus, M. Grillo-Rosso, 
Cuma. 

Map III. — Lake Avernus. 

Soundings in metres. Contour-lines 10 metres apart. The surface of the lake 
is 1'08 metre above sea-level. 

Sections : horizontal scale 1 : 11,000; vertical scale 1 : 72,000. 

M.ap IV. — Archiagnano group of craters. Cf. Map 1. 

Map V. — The valley systems of Camaldoli. 

Valley beds blue. Watersheds and contours brown. The watersheds represented 
by stronger lines are those separating the valley systems enumerated on p. 479. The 
watersheds are continued down to the contour-lines specified in the tables, p. 486. 

Scale 1 : 50,000. 

Map VI. — Map of the CAmaldoli bills restored, with the valleys filled in. 

This map is supposed to more nearly represent the condition of things before 
denudation had commenced. Compare with the corresponding portion of Map I. 

Map VII. — Longitudinal sectional elevations of Camaldoli valleys. 

In each diagram the lower line reijreseuts the valley bed, the upper line the 
mean height of the banks. The space enclosed is the “ erosion area ’’ (see p. 486). 

Horizontal scale 1 : 50,000 ; vertical scale 1 : 20,000. 

Map VIII. — Vertical sections through Camaldoli. 

1. Section from Piano di Quarto to the Riviera di Chiaja. 

2. Section from Piano di Pianura to Capodimonte Park. 

Horizontal scale 1 : 20,0o0 : vertical scale 1 : 50,000. 
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BRITISH CAVES AND SPELEOLOGY. 

By E. A. MAKTEL. 

At the last meeting of the Sixth International Gleographical Congress held in 
London, in July and August, 1895, 1 had the honour, as delegate of the Society of 
Speleology, of communicating a memorandum on the encouragement which ought 
to be given to researches of all kinds in caves. I explained how the new means 
of action employed since 1883, above all in Austria by different scientists and 
travellers, and in France by myself and my fellow-labourers, had resulted in un- 
expected discoveries. The principal aim of my communication was to attract the 
attention of English scientific men and tourists to all that still remains to be done 
and to be found in the natural caves of Great Britain. Alluding to the two works 
that I had already published,* I tried to prove how speleology, or the science of 
caves, if it received the attention which it deserves, will help to solve a great 
number of problems, not only in physical geography, but also in palreontology, 
zoology, meteorology, agriculture, public works, general hygiene, etc. In order to 
join example to precept, I had obtained from the French Government, as I did in 
1893 for the Austrian Karst, a scientific mission in the name of the Minister of 
Public Instruction to make a comparison between the grottoes and subterranean 
waters of Great Britain and those which I had already examined in France, 
Belgium, Austria, and Greece. 

The results of this mission, very fortunately accomplished in July and August, 
1895, were abundant enough to furnish matter for a special new work, which was 
issued in January lS97t; but, wishing to make known to the readers of the 
Oeograijfiical Journal at least the principal observations and discoveries which I 
have made in Ireland, Derbyshire, and Yorkshire, I will devote these few pages to 
a summary relation of my underground journey in the British Isles, adding after- 
wards a few words on my researches of 1890 in Spain. I hope thus to succeed in 
arousing in England a favourable extension of all kinds of subterranean researches, 
as I have already had the pleasure of succeeding in doing in France. 

I. — General Remarks on British C.^VE^. 

At the beginning of the present century, the caves of England were the object 
of learned and methodical researches. In 1821 Dr. Buokland undertook the 
famous excavations of Kirkdale cave, described in his classical work ‘ Eeliquiai 
Diluviana;.’ i One knows what splendid paU-eontological discoveries have been 
furnished by the beds of Hutton, Oreston, Wookey, Victoria, Brixham caves, of 
Kent’s hole. Dream mine. Goat hole (Paviland), etc. The summary of all this 
has been described by Prof. Boyd Dawkins in his excellent work ‘ Cave Hunting,’ 
published in 1874.§ The mere reading of this valuable volume will suffice to show 
that pala-oiitology and archeology have been until now the principal objects of 
English speleologists. One may say that in general they have not thoroughly 
examined all that concerns the topography, the hydrology, the meteorology, and 

’ •Les Cevenncs.’ In Svo. Paris: Dolagraee. ‘L'.- .Vtiimes.’ In 4to. 

PaiL : Delagrave. ISfi-l. 

t ‘ Irlaiule et Cavtrues anglaise= ’ In S\o. P.ins; Delagrave. IbOT. 

; In 4to London : Murray. IS’IS. 

§ ‘Cave Hunting: Eesearches on the Evidiuce of Cave-, re-pectmg the E.irly In- 
habitants of Eurup-.’ In Svo; xxiv., 455 pp.; one plate m colours and fig. London : 
ilaciMillan. 1874. 
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the zoology of their underground caves. On this last point they are very much 
behind their scientific brethren of Austria, America, and Prance, as, up to 1896, 
there was only one grotto in the British Isles — that of Mitchelstown, in Ireland — in 
which specimens of the fauna special to caverns had been met with. We cannot 
doubt that this is for want of sufficient researches. The opinion held by Prof. 
Boyd Dawkins in 1874, that the temperature of caves is in general (like that of 
springs) invariable, and equal “to the annual mean temperature of the place,” 
was only really recognized as inexact since my own researches. I proved that it 
was also without foundation in England.* It is all the more singular to see the 
British caves thus incompletely studied, as every circumstance seems to favour a 
careful investigation ; in effect, great stretches of tableland and hills are perforated 
with fissures into which the rainwater is engulfed, with caves which receive them, 
and sources which distribute them. These regions are very easy of access ; they 
are neither lost in the heart of high mountains, nor far from roads and great centres, 
as those into which the swallow-holes of the French causses open. The 1 : 10,560 
county map, or 6-inch map, facilitates in a very great measure, and better than 
in any other country, the knowledge of the land. And the nation which has 
created the dangerous sport of alpine climbing and founded the first alpine club 
is far from wanting in initiative and fearlessness. Also we can hardly understand 
why the courageous Messrs. Lloyd, Birkbeck, and Metcalfe, who, as far back as 
1770 and 1847, did not fear to descend into Eldon hole and AUum pot — two 
abysses of 300 feet deep (of which 180 are perpendicular), have not had more 
imitators. 

In short, the underground of the calcareous regions of the British Isles may be 
considered as being, topographically, very little known ; this is the conviction 
which was impressed on my mind by my own researches in 1895. 


II. — Marble Arch (Ibelanp). 

Dr. Scharft) of the Irish Museum of Science and Art at Dublin, procured me 
the co-operation of Mr. Jameson for the exploration of some of the Irish grottoes. 
His help has been most valuable to me in exploring the caves near Enniskillen 
(Fermanagh). Marble Arch, which is certainly the most important of all these 
cavities, is situated 10 miles (as the crow flies) south-west of Enniskillen, at the 
entrance to the park of the Earl of Enniskillen. The Cladagh (219 feet), a foaming 
torrent rushing out of a charming woody ravine, narrow and walled in between 
abrupt slopes for a height of 150 to 250 feet. After a mile’s walk up the ravine, 
we come to a natural arcade of stone, a calcareous layer which has remained 
stationary, and under which the entire torrent leaps, raging through the stones 
with which the bed is strewn. The map (sheet 56, Swanlinbar) indicates, at 
half a mile, two-thirds of a mile, and a mile, south and south-east of Marble 
Arch, three rivers (Sruh Croppa, Monastir or Owenbrean ; the third has no name), 
which here, running under the rocks, drain the northern turfy slopes of Cuilcagh 
(2188 feet), and disappear suddenly into three holes. Cat’s hole, Pollawaddy, 
Pollasumera. 

On July 16, 1895, I undertook, with Mr. Jameson, to And out the quite 
unknown underground relations between the three rivers and the source. It is 
difficult to imagine a subterranean arrangement more complicated than at Marble 
Arch. Three storeys are here superposed : (1) the channels of the subterranean 


* Comptes llendnt of the Academy of ticiences, Paris, March 12, 1894 ; January 13, 
1896; May 24 and June 14, 1897. 
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river ; (2) three galleries, perforated at about 16 feet above the water which circu- 
lated there formerly, and which perhaps passes there still when there are inun- 
dations ; (3) four openings caused by the falling in of the tableland between 30 and 
80 feet higher up. But it is impossible to meet with a more striking example of 
the destructive powers of subterranean waters. Erosion, corrosion, and hydrostatic 
pressure have, by widening the natural fissures of the ground, formed a real sponge 
of stone, about 500 feet long by 200 feet wide. Under the continual action of 
the internal current, the rook has become, in some way, more and more carious, 
like a bad tooth. At the points the most attacked, the hollowing out has reached 
such a development that the overweighing mass fell in, thus producing the four 
funnels. In short, the formation by the falling in of ground, due to the sapping of 
a subterranean river, is nowhere, not even at St. Canziau-in-Wald, near Adelsberg,* * * § 
mure evident and more eloquent than here ; and the partisans of the theory which 
attributes the origin of natural wells principally to this cause, will find at Marble 
Arch one of the best arguments in favour of their thesis. They ought to note, 
nevertheless, that the want of thickness in the tableland over the cavern (45 to 125 
feet at most; is a circumstance particularly favourable to this giving way of the 
earth, and that, conformably to the distinction that I established already in 1889, f 
<and that is here confirmed, the conditions are no longer the same when the thick- 
ness is more than 300 feet. In this case, the narrow vertical abysses from 300 to 
1000 feet deep, due, above all, to the external action of the streams which are, or 
were, engulfed into them (Karst, Gausses, Vaucluse, etc.), are much more frequently 
met with than the gulfs really formed by the giving way of land ; the latter are 
then only exceptions, of which the Dolinas of llecca at St. C'anzian am Karst 
(Istria),! Padirac (Lot),§ and perhaps Mazocha, in Moravia, are without doubt the 
finest examples. 

Behind the boulders, the subterranean stream occupies the entire section of 
a huge gallery. To the extent of 1000 feet we followed, in my folding boat, 
a great tunnel, previously unknown to man, elbowed m two places with sharp 
angles. The height and width of this tunnel vary from 25 to 45 feet; it is as 
imposing as the finest sections of the subterranean Piuka of xUlelsberg (see 
engraving, “Underground river .at Marble Arch, Ireland ’). At the second °elbow 
there is a cros,-way, from whence a dry galleiy is prolonged towards the north-east, 
the principal gallery cominfg from the south-west. At 650 feet from the cross-way 
we are stui'ped by the rocks approaching within 10 inches of the level of the water 
.and not allowing our boat to pass. There are 15 feet difference of level between the 
source of Marble Arch and the water-surface of the large gallery, where the river 
has a temperature of 53^ Fahr. 

In short, It seems that the underground river here Las utilized and enlarged 
the natural fissiues of the rocks and furmed them into magnificent "allerie.s. Such 
is jirobably the origin of the curious labyrinth of the caves of ilarble Arch ut 
which the total elevelopment attains nearly half a mile in length. 

At a quaiter of a mile as the crow flies, south-south-west of Marble Arch, 
there is another external giving way of the earth. The 6-iuch map names 
it Cradle hole. Five or six times more vast than any of the other four funnels 
of Marhle Arch, it w.as, like them, produced by the falliiie: in of a subter- 
ranean v.ault. In the north-east inferior angle there is a c.tve,less comidex and 


* See ‘ Les Abimes.’ p. 459. 

t Comptes Bendm Acad, des Sciences. October 14, 1889. 

X ‘ Les Abimes,’ p. 45!t. 

§ Ibid,, p. 263; and ‘Tour du Monde,’ December, 1890. 
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less extended than those of Marble Arch, and of which ever}' hole and corner 
was known for a long while. The whole ends in a wide gallery 300 feet long, 



similar in form, cut, and dimensions to the one we descovered at Marble Arch- ' 
There is also a river in it. The barometer marks 450 feet of altitude — that is to 
say, 15 feet more than at the end of the large gallery of 050 feet in Marble Arch. 


VNDKUGIIOUNU lUVKH AT MAIJBLE AllCIJ, IRICLAND, 
{Lent hy the f'rench JJjiine Club.) 
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A communication in form of a siphon exists hetwccn the two currents. The 
ramifications of the cave of Cradle hole have about from 800 to 1000 feet of 
development. 

At 220 yards from Cradle hole there is a yawning chasm, the sides of which 
have been but lately disclosed ; it is, without doubt, cjuite a recent giving way of the 
ground (altitude 600 feet), whieh is not marked on the county map. It is smaller 
than Cradle hole, and no cave opens at the bottom ; it has unhappily obliterated 
the subterranean passage, over which the sinking of the earth has taken place. 
Barely a quarter of a mile farther on, or at about one-third of a mile from Cradle hole, 
and about half a mile from Marble Arch, there is a real pit (aven), that is to say, 
a narrow natural well (altitude 620 feet). The fathom-line descends 72 feet, that 
is to say, to the altitude of 550 feet, or about that. Unhappily, we had not time 
to descend into it, as we wished to examine, at 50 yards from there, the spot where 
the river Monastir (or Owenbrean) loses itself under the rocks at Pollawaddy. 
'I'liis river <lescen(ls from the very summit of Cuilcagh. Its disapptearance is very 
]>\cturesque. At 012 feet of altitude (map) the ground comes suddenly to an 
abrupt termination, and a clift' from 60 to SO feet high forms a precipice at our 
feet, barring a hollow ravine at least 320 feet wide, into which the river descends 
in small cascades. A little byway leads us to its banks, at the very foot of the 
clift', into which tlie water (oS° Fahr.) disappears. In the very course of the stream, 
wliich is 20 inches deep, we enter under a gallery, 3 feet wide and from 10 to 
2.5 feet high. At 130 feet from the entrance we were stopped by a large stem of a 
tree, which we could not remove. Thus we were compelled not to know if the 
stream would have led us to the foot of the pit. 

It now remains to descend into the pit (aven), and to finish the exploration of 
the disappearance of the river at Pollawaddy, as well as of Cat’s hole (quarter of 
a mile north-west of Pollawaddy), where the stream Sruh Croppah disappears; 
and of Pollasumera (two-thirds of a mile east from Pollawaddy), where a third 
nameless river is also swallowed. 

III. — Ancii Cave or Waterfall Cave, Ibelaxd. 

Opposite to Cuilcagh, the mountains of Btlmore (1312 feet) include also 
between lakes Maonean, Melvin, and upper Erne, some calcareous ground, the sub- 
terranean hydrology of which deserves to be studied. On July 14 and 15, 1895 
with the very obliging indications of Mr. Plunkett, of Enniskillen, who had himself 
made some pre-historic excavations in difierent little caves of Belmore, Mr. Jameson 
and I examined the basin tliat serves to feed the source of Arch cave, or Waterfall cave 
situated at about 8 miles west of Enniskillen. It is one of the most curious springs 
that I have ever observed, and was opened by the force of underground waters 
between the clefts and joints of carboniferous limestone. The origin of the powerful 
source of Arch cave, whose volume announces the drainage of a rather considerable 
surface of ground, must be as follows : — 

This surface is that of a tableland with three shelves or terraces, which extends 
towards the west of the cave, and constitutes, in a gentle sloiie, the eastern declivity 
of the hills of Tully brack (1223-1249 feet). 

On this tableland a quantity of swallow-holes are the points of absorption of 
the atmospheric waters. The greatest part of these swallow-holes, or pipes, are 
impenetrable, being full of pebbles and lumps of earth, like the hetoires of France, 
and the Savglocher of Austria ; but at least two are open and penetrable, like the 
abysses, or pits, and we descended into them. The first, Sumera, or Xoon’s hole, is 
the deeper and the more carious; the plumb-line marked 151 feet, that is 216 feet 
above the outlet of Arch cave, as the hole opens at 747 feet of alti’tude. It Is a real 
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swallow-hole, but it is not finished ; the stream that has already widened it con- 
tinues its work of enlarging — it still falls into it, and so strongly that we were 
obliged to limit our descent to 60 feet. At the depth of 80 feet the cavity gets 
narrower ; it has then only 3 feet diameter instead of from 16 to 25, as at the 
orifice, and the waterfall occupies all the section. 

To examine the bottom of it, and to seek the prolongation of Noon’s hole, it 
would be necessary to re-descend into it in a drier season. At least, I have had the 
satisfaction of verifying that most of those long and narrow vertical abysses of the 
Gausses and of the Karst, which are to-day so dry, are in reality the work of 
superficial waters formerly absorbed there and now dried up ; that they have been 
formed from top to bottom at the expense of the fissures of the ground, which have 
been enlarged by erosion and corrosion ; and that the opposition that I made, in 
insisting on this new theory, to the excessive generalization of the hypothesis of the 
sinking vaults is absolutely justified. Ingleborough hill, in Yorkshire, will furnish 
us with still more magnificent examples of abysses having kept, until now, their 
character of absorbing wells. 

The other penetrable swallow-hole is Pollanafrin, at half a mile south of Noon’s 
hole, and at 690 feet altitude, only 32 feet deep on one side, and 46 feet on the 
other. This hole is really the production of a sinking-in of ground ; the stream which 
crosses it has disappeared, a few yards upwards, on the third terrace, into small 
crevices of its bed. It is sure that all these waters reappear at Arch cave, which is 
half a mile distant. 


IV. — Other Researches in Ireland. 

My other underground explorations in Ireland were only interesting from a 
geological point of view, and were fully reported in my last book. At Cong I found 
the celebrated Pigeon’s hole was not worth its reputation, and I could not discover 
the subterranean river between Lough Mask and Lough Corrib, though descend- 
ing in a few not very deep, reputed unfathomable, abysses. The underground 
rivers of Galway and Clare (at Gort, the Tomeens near Tulla, etc.) did not prove 
so magnificent as Marble Arch and Arch cave. Theoretically, however, I gathered 
there much useful information, especially in the existence of really unfinished 
valleys, where subterranean rivers have not yet wholly destroyed their cavernous 
prisons. I think I must notice that, quite near the little town of Gort, at li mile 
east of Kiltartan, a phenomenon is to be seen which is perhaps unique in the 
physical geography of the Earth ; at least, I have never seen its equivalent. In 
its downward course from the hamlet and the mill of Ballylee (a ruined castle), 
the river, which bears the six successive names of Boleyneendorish, Ballycahalan, 
Annagli, Turra, Streamstown, and Ballylee, forks suddenly in two arms ; opposite 
each other, at an angle of 180°, these two arms run towards the two opposite 
extremities of the valley, and sink both — that of the north-east (Pollaleen, altitude 
40 feet) after 800 feet of course, that of the south-west (Pollanoween, double, 
altitude 32 feet) after 1550 feet. The two holes into which these rivers disappear 
are impenetrable, as are all those of Gort. But the maps do not indicate at all this 
double current going in contrary directions ; I have not seen it mentioned in any 
work, and I was quite surprised to discover, on the spot itself, this unusual division 
of waters, nearly on the threshold of two subterranean disappearances, which go no 
one knows where. 

Here 1 find opportunity to say a word about the turlouffhs (or blind loughs) and 
the shcjgns or sf "yyys. 

The slurjgas are simply the light-holes of a sinking in of the ground. These 
holes must not be mistaken for swallow-holes, like those into which the river 
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Beagh disappears near Gort, nor for real abysses (pot-holes or pipes) like Noon’s 
hole (see above;. 



HIE ISTEUIOI! OE i. APING GU\I.L, I\ Yol:K^HIllE. 
{Ltiit />// the French Atxnite Club.) 


The furloughs 
empty themselves 


^ or kites with changeable water-level, alternatively fill and 
by the bottom, according to the oscillations of the swelling or 
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the decrease of the waters ; they are simply the overflowing of the subterranean 
channels which drain the calcareous ground through its fissures. They repeat 
here exactly what takes place in the famous lake of Zirknitz, in Carniole (see 
‘ Les Abimes,’ p. 458), of which the irregular ebbing and flowing were so long 
unexplained. 

The chief causes of the multiplicity of these lakes, and the frequency of the 
phenomena in Ireland, arc the slight altitude of the ground and the feeble slope 
of the subterranean waters which ensues. If the island rose only oOO feet, the 
drainage would he considerably accelerated, and by degrees would be formed, 
thanks to the recrudescence of the erosion, more important caverns and more 
nninterrupted valleys. The flatness of the country has not permitted the trickling 
down and the inflltration of the waters to do their work as deeply and as com- 
pletely as, for instance, in the regions of the Gausses, the Jura, and the Karst. 
That is why there are in Ireland so many lakes without any apparent overflow 
channel, and of which the subterranean issues are unknown, going out, probably, 
into the sea ; this is certain, at least, for some of them which are rather near the 
coasts, and on the level of which the tide has a visible influence (see Kinahan, 
‘Valleys, Fissures,’ etc., p. 151 ; ‘Les Abimes,’ p. oJOj. 

I have found that the famous Mitchelstown cave (county Tipperary), though 
one of the largest of great Uritain (1| mile extent), is certainly much inferior in 
beauty to the best Austrian and French caves, such us Adelsberg and Dargilan. 

To conclude, for Ireland, very much speleological work of all kind remains to be 
done in the “ Green Isle.” 

V. — The Caves of the Peak District, Derbyshire. 

Ptfih cavern, just behind the village of Castleton (Derbyshire), is perhaps the 
most popular in England, and numerous tourists visit it daily. The entrance part 
alone is worthy of admiration. It is a subterranean river which has made this 
monumental porch ; but it no longer utilizes it, except for the surplus waters in 
moments of inundation, for its former strength has much decreased, and it bursts 
out to-day at three points, towards the descent of the river and on an inferior level. 
The interior of Peak cavern does not possess one single fine concretion. But 
behind the larger rooms, which are occupied by water only after floods, the sub- 
terranean river can be followed side by side in a gallery of lOOi) feet ; the stream 
runs noisily along between clay banks. In the vault are transverse diaclases 
widening out into spindles, as in Marble Arch, Arch cave, etc. ; three of them are 
large tissures ot infiltration. The last of these vertical crevices is an enormous 
abyss (swallow-hole), one of those upward fissures that the miners of the country 
call “rakes;” it is trom 18 to du feet wide, and inclines from 75° to 80° towards 
the horizon. It is an unfinished abyss; that is to say, it is a crack that erosion 
has not enlarged up to the surface of the earth, for its orifice has not been found 
above. It is very elevated, although it has not, probably, the 300 feet in height 
that is attiibuted to it; if it had, it would pierce the surface of the earth, wlucb, 
according to the superposition of the G-inch map and of my own subterranean 
map] ling, must be iii this sjiot about 100 }'ards above the level of the interior 
river. This gulf closed above, called Victoria cave, discovered in 1842, enters 
into the category of swallow-holes grafted laterally on subterraneau rivers, such 
as llabaue), tlie Combettes, the Mas Sayual,* and tlie larger dome of Padirac,t 
in France. 

* See ‘ Les Abimes.’ pp. 143, 172, 325. 

t See Compter licnLln!i Acad, dts iici., October 21, 1N95. and La Nature, October 11>, 
1895. 
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As witli all the vertical clefts in the vaults of caverns, it would be well to 
ascend the interior of this one, in order to find out if it be not an issue to one or 
several storeys of other grottoes. 

Just at the foot of Victoria cave, a small streamlet comes out of a very short 
gallery (see plan) ; its course is stopped above, after a few yards, by a pond of 
water. The temperature of this afiSuent I found to be 46-5’ Fahr. It is very probable 
that it comes from the second grotto of Castleton, the so-called Speedwell mine. 
Afterwards the gallery of the principal stream in Peak cavern turns abruptly at 
right angle towards the south-east ; at the end of 90 feet the path is cut off by 
water 3 feet deep. 'VVading through it 20 yards, I ascertained that the stream 
came from under a siphon, and that there is no prolongation, /ree /or man, towards 
the Perryfoot swallow-hole. But it is, nevertheless, quite certain that all the 
swallow-holes in the great fault of Derbyshire, in the tableland north-west from 
Castleton, duly run tlieir waters through these caves. 

The Speedwell and Blue John mines are particularly curious for their relations 
with lead ore ; but on this specially geological subject I have given a fuller account 
in my book. Here I will only say that they led to huge interior abysses, similar 
to Victoria cave in Peak cavern, aad draining also the infiltration waters. 

Another famous grotto in the district, Bagshaw cave, at Bradwell, was dis- 
covered accidentally in IbOO by four miners, who were searching for lead. In it 
there e.xists no great hall, and the width and height nowhere exceed 18 feet. 
The passage through it is difficult ; but it must be admitted that, from a hydro- 
logical point of view, the cave of Bagshaw is also most interesting. It is composed 
of three parallel galleries, hollowed out on three different levels, but not on the 
same vertical plan, and, nevertheless, communicating with each other. The thiid 
is at tills very time traversed by a subterranean river, and does not appear to be 
accessible to man. The middle gallery, or principal one, is the characteristic bed 
of an ancient subterranean river, now dried up. There it is necessary to drag 
one’s self along flat on the ground, and to cross over a pond of water to reach a 
bifurcation, from whence can be heard the roaring of a torrent, which is very 
painfully reached. The subterranean river (altitude 006 feet) comes out of a 
vault nearly on a level with the water; it runs from south to north for the length 
of 15 or 18 feet, occupying all the width of the gallery, and is then engulfed, after 
rushing through the stones under another vault 2| feet high and 3 feet wide. A 
boat could not pass there on account of the stones, and the strength of the 
current prevented my risking to go on foot. Tlie direction is that of Bradwell, 
towards the north-east. There is no notice of the waterfall in guide-books. Unless 
the river were dried up, I consider it impossible to go farther than I have been 
myself. The extent of the cave of Bagshaw must, then, be limited to the half-mile 
that I went over myself, and to the gallery of the Dungeon: that is to say, from 
three-quarters to one mile in all. Such as it is, Bagshaw cave is one of the Ion<Jest 
in England. In a straight line, the point where I met the subterranean river is 
half a mile from the entrance, and half a mile * from a powerful and impenetrable 
spring, which rushes out in the village of Bradwell itself, between 580 and 590 feet 
of altitude, and from 15 to -30 feet lower than the ground of the cave. It is really 
the torrent of Bagshaw cave that feeds the source of Bradwell, and if ever the 
latter dries iqi, they will know where to go to look for it. As for its origin, I 


• It IS only in adding to the accessible length the unknown and impracticable 
passages, and even in supposing windings that would double its length, that we arrive 
at the number 2 miles, which until now has been considered as the extent of the cave 
of Bagshaw IBaddeley, ‘Guide for the Peak District’). 
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can conjecture nothing about it, except that it surely comes from the draining of 
the limestone tableland towards Tideswell. 

VI. — Caves of Yorkshire. Gaping Ghtll. 

Long ago, Prof. Phillips, Prof. Boyd-Dawkius, Messrs. Marr, Gakyns, Tidde- 
mann, etc., have drawn attention to the caves and pot-holes of Ingleborough and 
surrounding mountains of Yorkshire. The two principal pot-holes of Ingleborough 
are Allum Pot and Gaping Ghyll ; the last one engulfs the large stream of Fell Beck. 
Allum Pot, 300 feet deep (198 feet of which are perpendicular), was first visited in 
1847 by Messrs. Birkbeck and Metcalfe, afterwards by Prof. Boyd-Dawkins and 
other parties.* Of the second (altitude 1310 feet), nobody, until 1896, had been 
able to reach the bottom. Prof. Hughes had only measured it with a plumb-line 
in 1872, and had found a depth of 300 perpendicular feet. On August 1, 1895, 
thanks to the obliging help of Mr. Farrer, who had got Fell Beck partly turned 
aside, I was able to accomplish the first descent of Gaping Ghyll, and to find out 
that this hole is, above all, an abyss of erosion formed from top to bottom by the 
widening out of a diaolase. The vertical cascade of 300 feet, which falls into it in a 
single jet, and the volume of which is enormous after storms or the melting of the 
snow, proves that the natural chimneys of the same form must have had an identical 
origin, even when we find them dried up and much deeper, as those of Eabanel in 
the Herault, and of Jean-Nouveau in Vaucluse.t Gaping Ghyll is a swallow-hole 
which Las not ceased to work as a perennial swallow-hole. 

At a depth of 210 feet, its large pipe, from 13 to 29 feet in diameter, opens in 
the vault of an immense subterranean hall, 480 feet long, from 70 to 110 feet 
wide, and from 80 to 100 feet high. The ground (altitude, 300 metres), formed 
of gravel and round pebbles, is remarkably flat. The surface is about 4500 square 
yards. It is the work of the waters, which, stopped in their descent by the 
impermeable sub-stratum of the Silurian slates, have, by widening the joints of 
stratification and the diaclases, excavated this great reservoir of more than 100,000 
cubic yards of capacity. At its two extremities, I found the cave obstructed by 
such heaps of stone that I was not able, having gone down quite alone, to remove 
them. But in 1896 the large jiarty of MM. Calvert, Gray, Booth, Green, Cuttriss, 
Slingsby, etc., made several descents in Gaping Ghyll, and succeeded in discovering 
more than half a mile of galleries behind the heaps of stones. Their researches are 
not finished, and will be continued. But it is now ascertained that the stream comes 
out 140 feet lower down, and about three-quarteis of a mile farther on (as the crow 
flies), through the grotto of Ingleborough (altitude 825 feet). Since 1839 they' have 
penetrated tor 2000 feet into the turning gallery which this grotto forms, and they 
have been stopped by the lowering of the vaulting to the level of the water. In 
1890 Messrs. Calvert, Gray, etc., found a new gallery in Ingleborough cave, and 
now but a little jiait of the subterranean liver remains unknown.! 

I was also much interested, in the north-west of Ingletou, with the stream of 
Doe or Dale Beck, whose capricious course 1 carefully studieil, marking many new 
observations, espjecially on the famous IVeathercote cave, which I have accurately' 
mapped and explained in my book (chap. xxv.). 

Lots of caves, abysses, and .swallow-holes are still to be scientifically explored 
round Ingleborough, as well as in Ireland, Derbyshire, and Mendip hills. Many' 

* See Bnyd-Dawkins. ‘ Cave Hunting,’ in 8vo. p. 41. London. 1874. 
t Sec Complex liendus de VAcademie des Seieticeg, October 14. 1889; and ‘Les Abiraes.’ 
•c+For a more detailed account of my descent in Gaping Ghyll, see Alpine Journal. 
May, 1896, and ehaps. xxiii. and xsiv. of ‘Irlande ct caverns anglaises.’ 
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months, or even j’ears, and many men must be employed for this work. I could 
only, almost alone and with limited time, disclose very few of tbe remaining 
mysteries of Biitish caves, but I trust that my too short investigations, specially 
those in Marble Arch and Gaping Ghyll, have succeeded in proving that speleology 
is quite likely to effect future discoveries in Great Britain, just as it has done in 
Austria and France during ten year'. 

This was my principal aim in the above very rapidly described journey, and 
I wish that cave-hunting may be now energetically resumed there by English investi- 
gators, to the great benefit of human knowledge and curiosity. 

VII. — The Cueva del Dkach, is Majorca (Spain). 

In 18!i6 I turned my attention to another part of Europe, the Spanish ilajorca, 
in the Balearic islands, where a natural marvel was said to be incompletely known 



LAGO MIRAMAK. ilAJORCA. 


—I mean the Cueva del Dr.ach, that is. the Dragon’s cave, on the eastern shore 
of the island, about 8 miles east from tbe town of Manacor. Since the year 1878 
only this cave had been visited, after two gentlemen of Barcelona, uith an in- 
efficient guide, had tried to thoroughly explore the cueva— had, in ffict, discovered 
some new rooms, but succeeded principally in losing themselves duriU a whole 
day, and in getting half de.ad from hunger and fright. Actually about hffif a mile 
of galleries were known in this cave, adorned with the most beautiful stalactites 
and stalagmites, and with wonderlul little lakes, which had stopped any further 
investigation (see Vuillier, ‘ Les lies oubiices 

Several years ago I was invited by His Imperial Highness, the Archduke Louis 
Salvator of Austria, the learned and -enerous owner of the Miramar estates near 
Palma, to work out the exploration of Dragon’s cave. It was only in September 
IM'8, that I at length was able to carry this scheme into execution. But thanks 
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to the facilities granted by his Highness and with my folding canvas boats, I 
was pleased and happy in carrying out at Cueva del Drach one of my most satis- 
factory subterranean investigations. 

I found one of the largest underground lakes known in the world, which I 
named Lago Miramar, 570 feet long, 100 to 125 feet wide, 15 to 30 feet deep. 
The accompanying photographic illustration (taken with magnesium light in ten 
minutes) represents a corner of this lake, and shows better than any long descrip- 
tion what a marvel is this mysterious and so long unknown pond, black as night, 
but sparkling under magnesium wire with all the splendours of the diamond. The 
vaults and walls are covered with millions of sharp and thin stalactite needles ; 
the roof is supixirted at intervals by stalagmitic columns resembling the Egyptian 
or Indian pillars of Karnac or Kailaca. All these concretions are pure white like 
ermine, without any spot of clay. It presents the greatest contrast to Gaping 
OhyU, being a masterpiece of beauty, just as the Yorkshire abyss is of frightful 
magnitude, both stupefying to human eyes. 

And Dragon’s cave (1 J mile long) is not only a picturesque curiosity ; all its 
large and small lakes are on the same level as the sea, with which they communi- 
cate through narrow clefts ; they are half salt and fresh water, and a hydrological 
marvel, of which I will give elsewhere a fuller scientiBo account.* For geographers 
I only say here that this cavern is a mere sea-cave formed by the Mediterranean 
waves, and not by an underground river, but a sea-cave of unusual size, unparalleled 
elsewhere, at least on European shores. It is said that California, Cuba, and Jamaica 
possess also grand caves of the same kind. When and by whom will they be 
scientifically explored? 


ON THE DISTRIBUTION OF TOWNS AND VILLAGES 
IN ENGLAND. 

By GEO. G. CHISHOLM, M.A., B.Sc. 

II. Historicai, Aspects of the Question.! 

In examining this subject from the historical point of view, we begin, of course, with 
the Pioman towns. In pre-Eoman times there were no towns. In the state of 
civilization reached by the Britons, there could be no use for them. So far as Ctesar 
had the opportunity of observing, there was little cultivation in Britain in his time 


* Comptes Bendus de V Acadi'mie de$ Sciencesli Juin 1897, i-t Annuire du rjub alpine 
fraiirais. 1S9G (in press). 

t Owing to a misunderstanding about the proof in the first of these papers 
(.lannary. 1897J, several misprints were left nncorrected, and should be corrected as 
follows ; — 

Page 79, line .3. Fer Barstone read Carstcne. 

,. 89, „ :! F’or deepened read cheapened. 

.. 89, 17. Far Buckmere read Cuckraere. 

,, SO, ., 25. Far Steywing read Steyning. 

„ 81. note. Far Gonglis read Gough’s. 

„ 82, line 2. Far lYhiltoii reail M'hitton. 

., 82, 9. Por South A ((d North. 

80,. 1 Por hillock rend bullock. 
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except in Kent, tke inhabitants living on milk and flesh, and wearing skins for 
clothing. The name of “ town ” they gave, he says, to an inaccessible wood fortified 
by a ditch and rampart, where they resorted to avoid invaders. 

The geographical interest attaching to the Roman towns of Britain is all the 
greater because these towns appear to have been mostly abandoned after the 
Teutonic invasions of the fifth century. The organization of the Angles and Saxons 
hardly allowed a place for the existence of towns. Towns are mostly brought into 
existence as centres of trade, seats of manufacture, or places of administration ; but 
the remarkably self-contained village life of the Angles and Saxons enabled them 
for centuries to dispense both with manufacturing and trading towns. Even the 
administration of the villages was independent, and the only administrative centre 
required was a capital whence, as occasion demanded, the king might summon his 
immediate followers to attend him with their retainers. Hence the Roman towns, 
where not still left in the hands of the Britons, were forsaken. The shell, or 
skeleton, of the town continued to exist in many cases till life was revived, if it 
was ever revived at all. Town life in England, according to Cunningham, did not 
be^in again till the advent of the Danes, and was due to their trading instincts.* 
An interesting mark of this breach of continuity in town life, in the case of those 
Roman towns which were revived and still exist, is found in the want of continuity 
of the town names. Very few old Roman towns, or towns on the sites of old Roman 
forts, in England are known by names directly descended, that is, derived by mere 
linguistic corruption, from those which they had in the Latin tongue.f 

Now, much of the geographical interest attaching to the history of Roman 
towns arises from the hints we get therefrom as to the geographical conditions that 
may have favoured their existence in the situations where they are found or 
formerly existed. Where Roman towns have continued to exist, or have been 
restored on the site originally occupied or on a site closely adjoining, there is at 
least a presumption that their existence on these sites is due to geographical con- 
ditions of an enduring kind. Where Roman towns have passed away and left no 
modern representative, the inference is that, if their existence could ever be fairly 
ascribed to geographical conditions, these conditions have changed. 

Among Roman towns or stations that have continued to exist or have been 
revived, it is natural to find a considerable number of seaports, including river- 
ports accessible to sea-going ships. Among these may be mentioned Londinium 
(London), Durobrivaj (Rochester), Dubrai (Dover), Clausentuui (Southampton), 
Isca (Exeter), Glevum (Gloucester), Segontium (Carnarvon), Deva (Chester), Pons 


» ‘Grovtli of English Industry and Commerce; Early and ilnldle 


Anns,’ 




I'p 


t How difftrent from what we find in the names of ancient Gaul orpniparoil ^Mth 
tho.-e of moib.iii Fiance ! There most ot the ancient Itomau names have come il.uvn in 
some form to the jnesent day, and the towns themselves that were important m Roman 
times arc more or less inii>ortaiit stdl, and stand on the same sites. It i.s interestiiio- 
too, to note that the names that have thus persisted are often tribal names, and not tlie 
otficial names that m.iy have been given to the towns by tlio administration, hut wluch 
were in many eases .Usplaeed by tribal names eten in Roman tunes. The' names aie 
often .greatly ' irrupted; still such changes as Lemovices. Limoge.s. Divio (nem), Dijon, 
are of the same nature as those which have changed abbrerinr. into itbre,j. r. and are 
(£iiite dithreut fium th'jse which have taken place iu names like Manchester and 
Lincoln, wide new iiara.s have been formed by tlm comhiuation pjf one element id 
the old name with a designation which the -Anglo-Saxon settlers Lad learnt from the 
previolu inUabiiiiDts 
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^lii (Newcastle), Eburaoum (York), Venta Icenorum (Norwich), and Camulodunum 
(Colchester). To these we may add Aqu* Sulis (Bath), which, though it has long 
ceased to be a seaport, in all probability served all the purposes of a port for this 
district in Roman times when no Bristol existed, and Luguvallium (Carlisle), which 
continued to be a seaport down to a comparatively recent date. 

Of the towns mentioned, Clausentum and Venta Icenorum do not appear to have 
occupied the exact site of their modern representatives, and the difference in 
situation, slight as it is in both eases, is not without interest. The exact site of 
the Roman Clausentum is now occupied by the village of Bitterne, at the head, 
but on the east side, of the small estuary of the Itoben,* where Camden was 
shown ruins, walls, and ditches of an ancient castle about half a mile in circuit, 
and surrounded on three sides by the sea at flood tide, where, he adds, coins of 
Roman emperors were frequent!}' dug up. Through the care of the late Sir Stuart 
Macnaghten, the old Roman boundaries of the station, which was an insular one, 
have been preserved, and can stdl be seen. The coins found here are chiefly of the 
later empire, those of Tetricus, one of “ the thirty tyrants,” being most numerous. 
A port at this spot would be the highest point that sea-going ships could reach 
on their way to Winchester, then the principal goal in this region. As traffic 
increased, the more extensive accommodation for loading and unloading on the 
peninsula between the Itoben and Te.st would give greater advantages to that site. 
Venta Icenorum ajjpeai's to have occupied the site of the modern village of Caistor, 
which lies a little to the south of Norwich, on a small river called the Tese, probably 
navigable to this point in Roman times, and would he the first navigable point 
reached in following the road to the Yare from the south. 

Besides Clausentum and Venta Icenorum, I’ortus Adiirni (? Porchester), Tamara 
(near Tamerton, on the Plym), and Gariannonum (Burgh Castle, on the Yare), may 
also be mentioned as having their modern representatives as seaports at some little 
distance from the ancient towns. Whether Porchester is to be identified with 
Portus Adurni or not,t its name seems clearly to indicate the ju'esence of some 
Roman port here. It is now represented by Portsmouth, the foundation of which 
is ascribed by Camden to ihe removal of the inhabitants from Porchester to the 
island ot Portsea, in consequence of “the gradual withdrawing of the sea.” At no 
period, however, can the harbour on which these ports stand have had anything 
like the commercial importance of Southampton, which is much better situated for 
communication with tlie interior, and does not suffer fiom the disadvantage of tlie 
strongly flowing and ebbing tides, which at times render the navigation of the 
entrance to the other port extremely dillieult. The coiumodiousness of the harbour as 


* The very iilaiisible derivation given by ramdeu for the name Clausentum would 
seem to militate against tliis i'leiitilie.itiun. C'aiiidcu sugge.sts that l lauseiitum inean.s 
the liarboiir of the Eiitiiiii, or Anion. chiu<lli nieauiiig in “ British “ a harbour foimed by 
artificial banks of eartii (Pugli’s Wefsii nietionary defines Cldifdd as *' a dike. lUteli, 
or trench, a 2 iit or iiiiarry : an emliaiikineiit or wall thrown iqj , ” tile lU'iniaiy lueaiiiiig 
evidently being “ sumetliiug made by digging ”). The dh, or Welsh dd, piououneed 
like the 111 ill thin, would reailily enough become an .s (z) in the moutlis of those wlio 
could not pionouiice that sound. But Anton is the name of the rivor on tile west side 
of the small peiiinsnla oil wliicli Soiitliamptoii stands. The name may veiy well have 
been given also, how ever, to what we call Boutliampton Water, and hence the name 
••poit of Anton” would be suitahlo for any port at the head of that inlet. 

t " Porc/mslcr F’ort, 2 i 0 ssibly Poitus Adurni.” — p. Ilavertield, iii tin- list of places 
containeel in the ma2i of Boinau Britain in the ‘ Histeiical Atlas of 3Iodein Europe ’ 
(Oxford: Clareniloii Press, ISPij). See also Archanluijkal Jmirmd, vol. xlvi. p. 118. 

No. Y. — Novemiieu, 1897.] 2 m 
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a naval station is the main cause of the importance of Portsmouth. Modem railway 
facilities were required to give it the commercial value which it now also possesses. 

Tamara, now represented by Plymouth, owes its displacement as a seaport to the 
increased size of vessels. When smaller sea-going vessels were in use, it was, of 
course, important that they should penetrate as far inland as they could. The 
displacement of Gariannonum, now represented hy Yarmouth, is, on the other hand, 
probably due to a change in the coast-line. In Roman times, the present site of 
Burgh Castle appears to have been at the mouth of the Yare. Yarmouth, which 
dates from Saxon times, stands on a spit of blown sand, which holds back recent 
alluvium of the Yare and Bure. 

Among Roman seaports which have not survived, at least as such, may be 
mentioned Portus Lemanis (Lympne), already referred to (vol. ix. p. 85) ; Regulbium 
(Reculver) and Rutupiee (Eichhorough), both of which have lost their importance 
through the alluvial deposits which have filled up the Wantsum and the mouth of 
the Stour ; Anderida (Pevensey), which has also been cut off from the sea hy 
alluvial deposits ; Regnum (Chichester) ; Branodunum (Brancaster) ; and Vainona 
(Wainfleet). Whether Regnum is, strictly speaking, to be included among the 
Roman seaports of Britain is perhaps doubtful. No doubt part of its importance 
was due to the fact that boats of light draught can navigate Cliiohester harbour (the 
inlet to the east of Hayling island) ; hut it does not follow that they could reach the 
site of the city itself, the geographical importance of which is partly determined by 
other circumstances (see vol. ix. pp. 76, 77). Camden notes that the city “ would have 
arisen to great splendour had not the harbour been at too great distance and incon- 
venient,” and he adds that the inhabitants were then about to dig a new canal. 
The Lavant, the small stream on which the city stands, is useless for navigation ; 
and the canal, which now admits barges of 4 feet draught to the city, follows a 
different course. 

Branodonum is only known as one of the forts of the Saxon shore, hut it is 
probahlv to be regarded as an ancient seaport, for there is no other place that it 
could have served as a defence for, so that it must have been erected to defend a 
landing-place from the sea. It is now quite cut off from the sea by the marshy 
alluvium already mentioned (vol. ix. pp. 76, 77), as here lining the base of the chalk 
cliffs of Norfolk. 

Wainfleet, on the Lincolnshire shore of the Wash, is identified by Dr. Stukeley 
with Yainona (or rather with the Navione of Ravenna, of which Vainona is a 
corrected reading) : and Mr. Skertchley, making the s.ame identification, believes 
that here in Roman times was the main mouth of the Witham.* Leland (1.549) 
sjieaks of Wainfleet at that time as a pretty market town on a creek near to the 
sea, with small vessels belonging to it; and this creek, he .says, alter enterinc^ a 
considerable way inland, sent out branches on either side into the fens. 

Of Roman towns that stood on navigable rivers, the following may b ; mentioned 
as still retaining some of their ancient importance; Dnrovernum (Canterbury), 
Ciesaromagus (Chelmsford), Camhoritum (Cambridne, or lather Grantchester the 
]>redccessor of C.imbridge), Dnrolipons (Godiiianchester, oiiposite Huntingdon), 
Kata; (Leicester), Lindum (Lincoln), Danum (Doncaster), Legeuliurn (Castleford), 
Calcaria (Tadcaster). Most of these were piohahly either at the head of navio-a- 
tion on the rlver.s on which they stand, or at foid.s, or both. The Stour was 
navigable to C.interbury down to comparatively recent times. Tlie name of 
< 'ambridge, and that of its ancient representative, show that the bridge across the 

» “Geolo.w of therenlanJ.” By 8. B. .J. Skertchley (‘ ilemoirs of the Geol, Survey 
of Great Britain and Ireland, 1877’), P- 15. 
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river here was preceded by a ford, ritum — being the Latinized form of the Welsh 
rhyd, “ a ford.” The name Castleford points to a similar origin for the town and its 
ancient predecessor. Leicester was long at the head of navigation of the Soar, the 
navigation being now continued beyond the town by canal. Tadcaster is still the 
head of navigation on the Wharfe. The importance of Lincoln as, on account of 
its position at a well-marked break in the Lincolnshire limestone, a point of con- 
vergence of roads, has often been remarked on. In Roman times, and for many 
hundreds of years afterwards, it was nerhans quite as important as a meeting-place 
of waterwavs. The Witham below Lincoln is still a waterway to the Wash for 
boats of 5 feet draught, and this line is continued west of Lincoln to the Trent at 
Torksey bv the Foss dyke. The latter navigation at least was much more im- 
portant formerly than now. According to Dr. Stukeley, Torksey occupies the 
site of a walled Roman town, and the castle existing in his day was founded, he 
says, on the old Roman granarv, “ which was much like Colchester castle, with 
circular towers at the corners.” Southwards, Lincoln communicated with the 
Welland by the Car-dyke (that is, fen-dyke), the Roman navigable trench by 
which the waters from the higher grounds on the west were intercepted and thus 
prevented from drowning the low fenlands to the east. It began on the Welland 
to the west of Ermine Street, and, passing to the east side of that highway at 
Catesbridge, continued northwards by a nearly parallel course till it ultimately 
.I'oined the Witham. The ditch still survives, though no longer navigable. In 
Roman time.s, and probably for long after, it must have added considerably to the 
importance both of Lincoln and Torksey. In Domesday Torksey is mentioned as 
a place with “ two hundred burgesses enjoying not a few privileges, upon condition 
they should conduct the king’s ambassadors when they come this way in their 
boats down the Trent, and bring them as far as York.” * In Norman times, Lincoln 
is described by William of Malmesbury as one of the most populous cities in 
England, and a mart for commodities brought both by land and water. By 
Edward III. it was made a staple for wool, leather, lead, etc. ; but two centuries 
later Camden says it is incredible how it had declined by age, only eighteen churches 
then remaining of the fifty which it had held in Edward III.’s time. By that time 
the Foss-dyke had got choked up. Bishop Atwater (1514-21) had begun to cleanse 
it in the hope of bringing vessels to Lincoln, but died before achieving his purpose.f 
Of Roman river-towns which, like Torksey, have decayed without recovery, 
four- — Isurium (Ahlborough), Durobrivse (Castor), Margidunum (East Bridgford), 
and Uriconium * (Wroxeter) — are worthy of special notice. Next to York, Isurium, 
which stood on the Ure a short distance above its confluence with the Swale, was 
the most important city in the valley of the Ouse. It is close to the terminus 
of river-n.avigation at the present day, the navigation being now continued to 
Ripon by canal; but this in itself could not have accounted for the growth of 
a town at this point, as the Swale, or eastern headwater of the Ouse, continues 
to be navigable a good deal further north. Probably the adoption of the site 
was due to the fact that, in proceeding northwards on the right side of the 
river by the direct road from T.adcaster, this was the first point at which the 
river could be conveniently forded, the road then proceeding beyond this point, 
between the Ure and the Swale, to Cataractonium (Catterick Bridge), where the 
latter river was crossed. After its decay, Isurium never revived, and such im- 
])ortance as it may have possessed as a centre of trade seems to have passed over to 


* Camden’s ‘Britannia,’ Gough’s edit., vol. ii p. 227. 

+ I.cland, vol. i. p. 1>2. 

) Or Viieoniura ; also found as Virocouium. 

2 M 2 
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Ripon, tlie town which grew up round the abbey founded by xlrobbisbup Wilfrid 
of York, in the infancy of the English Church. 

As the importance of Isurium has passed over to Ripon, so that of Durobrivai 
(“the passage of the river” jSTen) has passed over to the city of Peterborough, 
which owes its origin to a monastery built m the early part of the seventh century 
by Peada and Wolpher, sons of Peuda, the first Christian king of Mercia, a little 
to the east of the old Roman town, the site of which is still commemorated in the 
names of two villages, Castor, on the north or Xorthamptonshire (once the Danish) 
side of the river, and Chesterton, on the south, Huntingdonshire, or Anglian side 
of the river, tiimilarly, the importance of Margiduuum, whatever that may have 
been, has passed ovei to Nottingham. The site where Roman remains have been 
found identified with those of Margidunum is on the Trent a few miles north-east 
of Nottingham, and the place may have had a certain importance in connection 
with the Trent navigation, since it is the first point at which the Fosse Way, 
coming from the south-west, approaches the river; but there are no evidences of 
any important orossing-placc here in Roman times as there was in later days near 
Nottingham. Probably the forests of western Notts (Sherwood, etc.) extended 
further east iu Roman times, and hence the most convenient communication with 
the north was fiist north-east to Lincoln, and then north-west between the forests 
of the present Nottingham and the marshes of the lower Trent and Don by 
Torksey, Doncaster, and Castlcford to Tadcaster and York. 

The remaining Roman towns that it may be interesting to consider are best 
noticed in connection with the great Roman roads. The great north-west road is 
that which came to he known as Watling Street. If we take it as heginnin"- at 
Dover or Kichborough, it passed by Canterbury and Rochester to London, then by 
SulloniactB (Brookiey Hill), Verulamium (St. Albans), thence to the south point 
of the modern county of Leicester, from which point it forms the whole of the 
south-west boundary of that county (the only county boundary composed of 
nearly mathematically straight lines in England). On leaving Leicestershire, it 
first continues in a north-westerly, then in a westerly, direction to the north of the 
ancient forests between the Avon and the Severn, passing Letocetuni i^Wall) 
Penuucrucium fPenkridge), and touching the Severn at Uriconium i^Wru.veter). 
I-'roiii that point it probably ran north to Chester. 

Important as this road uudoubtedly was for ceutuiies, it is somewhat remark- 
able that there is no town on it of any importance north ul the T names e.xeept 
St. Albans and the terminal city on the Dee. St. Albans, though always notable 
in English histoiy, i- of small conseimence compared with wliat it was iu Roman 
times, when it was the lival of London lu importance and dignity, tlmu 'h not of 
course, in commerce. If Letocetum had any importance in Roman times that 
impel tance has passed to Lichfield, which is situated E or milts to the 
north-east. Uricjiiium was certainly an important Roman town. Its precise 
pijsuion seems to have been determined by the fact that the Seveiii i.-, lino lor.iable, 
which it is not lower down. After the destruction of this town by the Dane^ it 
maybe said to have been repl.aced by >lirewsbury, the town which aiose a lew 
miles higher up, on a red hill t nearly encircled by the Severn— a position 
accuniiiigly peculiarly well adapted for defence. 

This Roman road was crossed by another called ti.e I'osse Wav, running fiuin 
south-west to north-east. It no doubt braucheii oli fiom .s,,n,L' point on the vieat 


» Ktoretiiiii. hitlierto the Usiial, is. it seems, an iiicuriect spelling See the list 
alreaily lefeired to in the ■ Histoin al Atlas of Europe ’ 
t Lower Permian (Rothliegeudi-) 
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south-western road to Exeter, but only begins to be traced in the neighbourhood 
of Ilchester, whence it passed north-east to Aquas Sulis (Bath), Corinium (Ciren- 
cester), and that point in the south-west boundary of Leicestershire where a slight 
change is made in the direction of that boundary (from north-west by north to 
north-west by west). At this point it crossed Watling Street, and beyond that 
road its north-easterly direction was continued by Leicester to Lincoln. 

On the Fosse Way, the only Eoman towns besides Lincoln which have retained 
any importance are Bath, Cirencester, and Leicester. Bath still derives importance 
trom the hot springs, to which it owes its present, as it owed its Eoman, name, and 
by which in ancient times it gained celebriUn Cirencester, though still a town 
with several thousand inhabitants, no longer has the relative importance which it 
must have had in Eoman times, when it was the point of convergence of several 
important roads, the Fosse Way being here crossed by the road from Silchester to 
Gloucester. It was probably the fact of the Soar navigation ending here that deter- 
mined the revival of Leicester on its ancient Eoman site. 

An important Eoman town might have been expected to exist at the point on 
the Leicestershire boundary already mentioned as the crossing-place of Watling 
Street and the Fosse Way. At present there are only one or two small villages in 
the neighbourhood of this spot, which still bears the name of High Cross, “ from a 
cross,” says Camden, “ that anciently stood there on a high ground, novv succeeded 
by a higher post with its props;” but the people round about stated that “here was 
a most flourishing city named Cleycester, whicli had a senate of its own, and of 
which Cleyhrook (Claybrooke), about a mile oft’, was part, and that on both sides of the 
read foundations of hewn stone lie under the furrows, and Eoman coins are very 
often ploughed up.” This city he identified with the Bennonre, or Tenon®, of the 
Itinerary of Antonine, and the identification has been generally followed. 

Dr. Guest contends that the southern portion of the Ermine Street, or great 
nortli road leading out of London, was not of Eoman construction, basing his 
belief on the absence of Eoman stations, villas, and burying-grounds on the part of 
the road between London and Huntingdon (or Godmanchester — Durolipons), and 
on the tact that of the three Antonine itinera leading to London, two first run 
down "Watling Street to the Posse Way, and thence from Venonai north-west, and 
one runs first to Colchester, and then by Cambridge to Huntingdon. If Dr. Guest 
is correct, we may conclude that the alluvium of the Lee, and the forests on both 
sides oi that river, presented obstacles in the way of road-making which it was 
not worth while to overcome under the conditions then obtaining. The route 
north-eastwards led to the most populous and richest part of the country by a 
succession ot jilaces where deposits of gravel and sand (Ilford, Eomford, Ingate- 
stone) and pebble-beds (Brentwood) afionled sites for towns and villages, and to 
some extent, no doiibt, road-making material. The stations between Colchester 
and Cambridge on the iter leaiiing that way to Lincoln are not identified. The next 
beyond Godmanchester is Durobriv®, already mentioned as identified with Castor, 
near Peterborough; and the only other till Lincoln is reached is Causennse, 
identified with great probability with Ancaster, now only a small village a few 
miles north-east of Grantham. On this route, also, accordingly the only places 
identified still of importance are those already mentioned as sea or river ports. 

It is the same north of York. As far as Newcastle, not a single Eoman station 
in the north has been identified with a place wliich is now of any importance. 
West of the Pennine chain, Carlisle, which has always had some importance as 
the centre of the New Eed Sandstone (Triassio red Permian) basin of the EdeU) 
seems to be the only place of importance now whicli was also important in Eoman 
times until we come to the Dee. It is noteworthy that, at least in the time of the 
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Itineraries of Antonine, the main line of communication with the far north, whether 
towards the east or west end of the wall, was by the east of England. The fifth 
iter, which gives one route from London to Carlisle, passes from tne basin of the 
Tees to that of the Eden by the route now followed by the North-Eastern Kailway. 
Bowes, the village which gives name to the station at the head of the valley on 
the ea'st side 01 ° the upland part of the railway, occupies the site of the Roman 
station of Lavatr® on this route. The Roman station of Verterm, near the head of 
the valley on the west side of the Pennine chain, occupied the site of the modern 
village ot Brough, a little to the east of the northern branch of the North-Eastern 
line on this side. From Brougn the Roman ro.ad passed down the valley to Carlisle. 
There was one intermediate station, and it may be remarked that this station stood 
not exactly on the site of the modern Penrith, the point on which one descends 
directly in coming from Shap Fell, by the route by the London and North-Western 
Railway and the high-road trom Lancashire, but at the place where the road from 
the north-east crosses the Eamont just before reaching Penrith, namely, at Brougham 
Castle whose name probably preserves that of the Roman station Brocavura. 

There are two itinera giving routes from the north to Manchester and thence 
southwards, and both of these branch ofl' from the route just spoken of. One of 
these (Iter II.) takes us from Carlisle to York, and then proceeds south-west by 
Tadcaster, and crosses the Pennine chain a second time before reaching Manchester. 
One intermediate station, Cambodunum, is inentioneJ, and this is now generally 
identified with Slack, which is now not even a hamlet, but a mere site about 3i 
miles west by north in a direct line from the London and North-Western station 
at Huddersfield. The other route (Iter X.) is a very obscure one, and was made 
all the more obscure by the inconsistencies and various readings of the texts that 
Camden, Horsley, Reynolds, and other Euglisli antiquaries, had to deal with. A 
very plausible interpretation ot this route, based on the levised text of Parthey and 
Pinder, is giveu by Mr. W. Thompson Watkiu in vol. xxviii. of the Archceological 
Journal. According to this interpretation. Iter X. crosses Shap Fell a little to the 
east of the north road from Kendal, and, alter crossing the Eden valley, is continued 
by the Maiuen Way referred to by Scott in ‘ Guy Mannering ’ (oh. xxiii.) in the 
direction of the wall; but this view seems to be only partially adopted by Mr. 
Haverfield in his map of Roman Britain. Like Mr. Watkin, Mr. Haverlield appears 
to identify, though doubtfully, Coccium (an unimportant statiou) with Wigan on his 
map. but he does not enter it in his list; and Bremetannacum and G.alacum are 
identified by both with Ribchester and Overborougli respectively, the former now a 
mere village, though probably a considerable seajjort iu Roman times; the latter a 
sue 2 or 3 miles south of Kirkby Lonsdale, about the place where the Lune enters 
Lancashire, now represented not even by a hamlet. Beyond this point Mr. Haver- 
field looks upon the route of the iter as dubious, though some Roman road is 
marked by him as following the remainder of the route marked out by Mr. Watkin. 
But on this part of the route also there was no statiou now ot any importance, 
unless wo may regard the modern lead-mining town of Alston as representing an 
ancient Roman lead-mining centre under the guardianship of a station (a mile or 
two to the north) at Whitley Castle, w’hich is identified by Mr. Watkiu with 
Glanoventa, and has been identified by others with other stations. All interpreta- 
tions of this iter agree in identilyiiig Mancuntum with Manchester, but there is no 
evidence that Manchester itself was .a place ot .any importance in Roman times. 
The Roman rem.aius found there are scanty, and its sue in Roman times had no 
advantages. Marshes, forests, and sandy wastes seem to have then rendered south- 
west Lancashire of little value. Ihe site seems to have been determined by the 
“hard ruck of stone ” which Leland .-peaks ot on the banks of the Irwell, a good 
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foundation for a fort. The Irwell afforded power at an early date for mills, but 
it was not till after 1720 that the “ vadys and rokkys ” that obstructed its naviga- 
tion were removed, and the river made navigable to the city by means of weirs and 
locks. 

In the south-west of England, two inland towns besides Bath have maintained 
more or less importance since Roman times. These are Winchester and Dorchester, 
and along with these may be mentioned Salisbury, the modern representative of 
Sorbiodunum, though on a slightly different site. The natural features, all very 
similar, to which these three towns owe their importance have been already re- 
ferred to (see vol. ix. pp. 80, 81). All the other stations of the itineraries in 
south-western England are identified with places now quite insignificant, unless 
Horsley’s identification of Vindomum with Farnham be accepted; but one of them, 
Calleva Atrebatum, now Silchester, must in Roman times have been a centre of 
very considerable importance. Its Roman remains cover an extent of 80 acres, 
and in Roman times it was a meeting-place of roads from London, Cirencester, 
Salisbury (Old Sarum), and Winchester. 

In Wales and Monmouth and the adjoining counties, three principal routes are 
given in the Itineraries — one along the southern maritime tract to Carmarthen, one 
along the northern maritime tract to the Conway river, and one running from south 
to north, east of the Welsh mountains, connecting the first route with Wroxeter 
and Chester. The Roman ferry across the Severn appears to have been about the 
place where the estuary begins to expand, in the neighbourhood of the present 
tunnel. The landing-place on the Eoglish side is not definitely ascertained, but on 
the Welsh side it must have been about Portskewet, for the first station on that 
side, Venta Silurum, a very important one, has been clearly identified with Caer 
Went, on a height immediately above that village. From that station the southern 
road running west appears to have touched four seaports, all of which are seaports at 
the present day, or have a representative immediately adjacent. The first of these 
seaports was Isca Silurum, remains of which are found at Caerleon, on the Usk, from 
which the station took its name, the seaport on which, however, is no longer at 
Caerleon, but at Newport, a short distance lower down. The other three seaports 
are Nidum (Neath), Leucarum (Loughor, or, in Welsh spelling, Llwchwr), and 
Maridunum (Carmarthen). In the north the road took a more inland course, its 
line being apparently determined, not by the ports, but by the fords. Only two 
stations west of Chester are mentioned in the Itineraries, Varas (Bodfari) and 
Conovium (the “ Conway ” station, placed by Horsley at Caerhun). Probably this 
road was afterwards continued to Carnarvon (Segontiacum), which is mentioned in 
the Notitia, but not in the Itineraries or by Ptolemy. 

The road leading from the south to Wroxeter started at Caerleon, and first 
followed the Usk valley. The intermediate stations on it are identified with Usk, 
Abergavenny, Kenchester (north-west of Hereford), and Leintwardine (crossing-place 
of the Teme in north-west of county of Hereford). Two of these have still a 
certain amount of at least relative importance arising from their situation. Usk, in 
Roman times as now, was the starting-point of a road, now a railway, ascending the 
valley of the small stream that here joins the Usk river, and passing by Monmouth, 
Ross, and just north of the Forest of Dean to Gloucester. Abergavenny stands at 
a still better-marked node, the point of convergence of four valleys, the upper and 
lower Usk forming two of these (running respectively north-west and south), that 
followed by the railway to Merthyr Tydvil forming a third, and that by the Great 
Western line to Hereford the fourth. The other two stations have been replaced by 
modern towns at a greater or less distance from the ancient, their sites being now 
occupied only by insignificant villages. 
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So much with regard to the towns or more important stations which did exist 
in Roman times. It is in some respects even more instructive to consider shortly 
some of those which did not then exist. And from this point of view there is, 
perhaps, nothing more striking than the scanty indications of Roman settlement on 
the three great rivers, the Th.ames, Severn, and Trent, above the limits reached by 
sea-going vessels. True it is that Roman stations, as we have already seen, are 
mentioned in the Itineraries at points far from the mouth on all these rivers ; but all 
of them seem to have been mere crossing-places, and, except in the case of Wroxeter, 
there are no remains to show that they were of any great importance. Pontes, on 
the Thames, whether at Old Windsor or Staines, was merely the crossing-place on 
the road to Silchester. The name of the station. Ad Pontem, on the Fosse Way, 
together with the distances mentioned in the fifth Itinerary, makes it extremely 
probable that there must have been a station at a crossing- place of the Trent about 
Farndon, just above the islands enclosed by the two arms of the river, on one of 
which now stands Xewark. The station must have been on the right bank, as 
there is no mention or indication of any other crossing of the Trent on the way to 
Lincoln, and no trace of any Roman road running north on the left bank of the 
river. There must, of course, have been some population on that bank of the river, 
but that population seems to have been very scanty. The absence of all traces of the 
station at which the river was here crossed seems to justify the inference that there 
was no such population on the left bank as to give to the station any great impor- 
tance. At Wroxeter it was different, but the difference was not due to any addi- 
tional value given to the site by the navigation of the Severn, but to the fact that 
the station at this ford was the point of convergence of roads from the south-east 
(London), the north (Chester), and the south (Caerleon and the Severn estuary). 

Of course we have other evidence of the existence of Roman towns and settle- 
ments than the fact of their being recorded by one or other ancient writer. There 
is the evidence of names and remains. There are, it is said, 110 -chesters nr -cesters 
or some other form of the Roman castra, in Dome.sday, and it is probably fair to 
presume that all of these represent Roman towns. There are none of these how- 
ever, in the course of the Trent. The equivalents of the Roman itraia are more 
doubtful signs of a Roman origin, but there is no name of this root met with in 
ascending the river till we come to Stretton, near the mouth of the Dove (the 
valley containing Uttoxeter). On the Thames between Cirencester and London, the 
only name indicating a Roman (,rigin is Dorrheator, and the Roman remains found 
here confirm the indication. Possibly, seeing that it is not mentioned by anv 
ancient writer, the place is of late Roman oiigin. In any case, its e.xi.stence on the 
hanks of the Thames is no sign of extensive settlement on these banks for it also 
was only a orossing-place-from the vale of Aylesbury, north of the Chiltevn hills 
to that of the Ock, in Berkshire. There are several “ fords ” about this riart of the 
river, and the name Shillingford, exactly at the mouth of the Thame would 
indicate that there was ooce a ford close to Dorchester. Roman remains hive also 
been found at vSinodun hill, on the opposite bank. 

Between Wroxeter and Gloucester there is also .,nly one -cester- Worcester 
Here, however there are no Roman remains, though an old parchment Camden 
tens us, I'oast^a that It once had Roman walls. Probably it too was of late Roman 
origin, and if Prof. 1 horold Rogers was rmht in saying (I don’t know on what 
.authority, except perhaps on the presumption that Droitwich is the Salin® of 
the anonymou- writer of Ravenna) that the Romans undoubtedly made use 
of the ^\orceste^shIre sa t deposits, it is possible that the salt wa.s conveyed down 
the Severn trom Worcester. ^ uowu 

All these indications of Roman occupation on the banks of the three great rivers 
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of England are, however, very scanty, and the absence of others would seem to 
justify the conclusion that in Roman times the valleys of these rivers were very 
thinly peopled. In all probability they were still, for the most part, unreclaimed 
marsh and forest. 

If that was so, that single fact implies that the conditions under which towns, 
having practically ceased to exist in England, arose again after four or five centuries 
of village life, were to a large extent different from those under which they had 
been created by the Romans. During this long interval, an interval as long as 
that between the Wars of the Roses and the present time, but of which our only 
record is a story, and that imperfect, of wars between Angles, Jutes or Saxons, and 
Bricish, between Saxons and Saxons or Angles, and between English and Danes, 
the great work of reclaiming the land, making it fit for agricultural settlement, 
must have gone on incessantly. Great numbers of the villages to which continental 
invaders after the departure of the Romans gave their names must have existed in 
Roman times, hut multitudes of others must have received their names from these 
settlers through the original right of first occupation. And it is to he noted that 
when towns did come into being under these circumstances, they would grow ; they 
would not be created. They would serve in some way local convenience, and 
increase from villages to towns in proportion as they did so. On the other hand, 
the Roman towns or more important stations on the great roads appear to have 
been established merely with reference to military and administrative convenience, 
and without any special regard to the trade requirements of the districts in which 
they were situated. Some of the more important towns, such as London, Lincoln, 
York, Winchester, Bath, Gloucester, and others, had their sites determined by 
natural conditions which have made themselves good throughout the history of 
this island. These were almost of necessity fixed points in any network of roads 
constructed for military purposes. But between such points the roads were laid 
with as much directness as the state of the country permitted, and no deviations 
seem to have been made, even for the sake of passing through important mining 
districts. Though pigs of lead with Roman inscriptions, dated in the sixth year 
after the invasion of Claudius, have been found in or near the llendip hills, showing 
that the lead-mines here were worked from the very beginning of the Roman occu- 
pation, the Fosse Way is laid so as to run to the east of those hills, the mines in 
which were served by a mere vicinal road. So also, if Ariconium m the thirteenth 
Iter is rightly identified with Ross, the distance to Gloucester given in the Itine- 
raries dues not admit of any deviation into the mining district of the Forest of Dean, 
the produce of which must also have been carried along vicinal ro.ids, or possibly on 
pack-animals by mere tracks. 

A few important places having thus determined the direction of tlie main roads, 
the intermediate stations — which became, in some cases at least, the nuclei of con- 
siderable towns — had their sites necessarily determined by the direction of the 
roads, and only in a secondary degree by local circumstances, and these determining 
local circumstances were regarded rather from the military and administrative than 
the commercial point of view. Hence it is that, while many of the more important 
Homan towns have their modern representatives on the same site or a site imme- 
diately adjoining, many others have utterly disappeared, or have given place only 
to insignificant villages. 

Xevcrthelc.ss, there may have been reasons in certain cases why new towns 
slniiild grow up under new conditions on or near the sites of some of these inter- 
mediate stations. Tills is notably the case with ford towns or stations. The 
po.sition of intermediate Roiiian stations on rivers seems to have lieeu determined 
rather with reference to the convenience of crossing the liver by fords or bridges 
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than with reference to the use of the river as a waterway. But when the termini 
of the road made it convenient to cross by the lowest ford, that was often almost 
identical with the head of navigation. Hence, when a river came to be used as a 
waterway, a town would naturally grow up on or near the site of a previous ford- 
town. Thus Camhoritum (Grantchester), the predecessor of Cambridge, was, as its 
name implies, originally a ford-town, but may have gradually acquired importance 
as a town at the head of navigation. Moreover, as Mr. Loftie has pointed out in 
his ‘ History of London,’ fords are apt to occur at expansions of a river immediately 
above more contracted and deeper parts of the course, ami these contracted parts 
are those which it is easiest to bridge ; and so an original ford-town may grow in 
importance through its convenience as the starting-point of down-stream naviga- 
tion, and then acquire still greater consequence through being made a bridge-town. 

In some cases the deserted shells of Roman towns were themselves reoccupied.* * * § 
Chester, for example, which seems to have been abandoned for three centuries 
after the victory of ^thelfrith about the end of the sixth century, was reoccupied 
by the daughter ot Alfred in the beginning of the tenth century.t Carlisle had 
already been reoccupied by the English when it was destroyed by the Danes in 
877 ; but Freeman conjectures that it was desolate two centuries later, when it was 
repeopled with English and Flemish colonists by William II.J 

In other cases an adjoining site became that of the succeeding town, probably 
for no other reason than that it was easier to utilize the material of the older town 
on an adjoining site than amidst the ruins of the previous town. Sometimes, 
however, some neighbouring site may have presented a distinct advantage in the 
eyes of both Saxons and Normans which was held of little account by the Romans. 
While the Romans seized on positions of great natural strength for their more 
important stations, such positions were of less consequence to them after they had 
established themselves, when they could rely confidently on their power of fortify- 
ing any position that it might be convenient for them to occupy against any attack 
that was likely to be made upon it. The Saxons, on the other hand, in their wars 
against the British and against each other, sought to turn to account every position 
of natural strength. Hence places that had eminences suitable for strongholds 
became in many cases the nuclei of their towns, and Saxon strongholds were 
frequently succeeded by Norman castles. Such probably was the reason why 
Wroxeter gave place to Shrewsbury and Caistor to Norwich,§ though in this 
latter case the original nucleus of the new town was the ford of the Yare (Cones- 
ford), to the south of the castle hill. Some of these Saxon strongholds, at one time 
important, but owing their importance solely to facilities for defence which were 
afterwards of no consequence, sank into insignificance at an early date. Such for 
instance, were Ameshury (Ambresbury, the city of Ambrosius) in Wilts, Badbury 
in Dorset, and Almondbury, near Huddersfield. 

It has been stated above that when towns again began to grow up in England 
after centuries of village life, the geographical conditions affecting their develop- 
ment were essentially different from those of Roman times. But it must not be 
understood that these changed conditions were final. They continued to be 
modified in many ways, and in some cases, even before the great revolution 


• Freeman, ‘History of the Norman Conquest,’ vol. i. p. I.-, n.; Loftie, ‘History 
of London,’ vol. i. p. of. 

t Freeman, vol. iv. p. 31S. 

J Freeman, vul. v. pp. 118, 119. 

§ The actual mound on which the ca,tle is built is artificial, but the ground rises 
considerably to the site of tliis mound from the rivers Yare and Wensum. 
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wrouglit by the application of coal to the production of steam-power, which has 
been the greatest town-forming influence in England, these modiflcations had their 
effect in the rise and fall of towns. But towns, once in existence, make a struggle 
for life. If conditions are changed, efforts are made by the inhabitants to adapt 
them to the new conditions, and towns accordingly may have owed their origin to 
conditions that have long since ceased to exist. In many cases, too, these con- 
ditions may not have been at the first strictly geographical, and even when they 
are geographical, the geographical advantage may often seem very slight in con- 
sideration of the importance of the town. When the population and industry of 
some district requires a town somewhere as a centre of exchange, perhaps an 
important centre of exchange, a very trifling circumstance may determine the 
exact site on which that centre grows up. 

The first towns that are likely to grow up of themselves are centres of trade. 
These, of course, are preceded by seats of government ; but such towns are frequently 
on sites chosen more or less arbitrarily, and the nature of the site may have little 
to do with their growth. Witu a geographical object in view accordingly, centres 
of trade may be first considered, and, with reference to their growth, navigable 
rivers must be a prime consideration at a time when internal communications of 
another kind are imperfectly developed. At the present day their importance in 
this respect is obvious enough in new countries, though we in England are apt to 
forget it, since railways have so completely put internal waterways into the 
background. 

But, in the case of old English towns, the inquiry as to the influence of navigable 
rivers on their origin is often rendered difficult by our ignorance as to the condition of 
rivers at the time when the towns arose. We know that in some cases rivers were 
navigable in former times that are not navigable now, and, again, that rivers are 
now in some cases navigable to a greater extent than they were formerly. Acts 
have been passed at different times for the making now of one river, now of 
another, navigable up to a certain point, but these Acts do not prove that these 
rivers were not at some earlier date navigable to an even higher point. We are 
told, for example, by Gough, in his edition of ‘Camden’s Britannia’ (1789), that 
the Trent had lately been made navigable to Newark ; but we know from Domes- 
day that this river was then navigable at least as high as Nottingham. Gough’s 
statement, moreover, must mean that the Trent was then made navigable for larger 
cratt to Newark, for Arthur Young, writing a little earlier (1770), states that flints 
were brought to Burslem from the Thames first to Hull, and then to Burton. 
Probably a similar meaning is to be attached to being “ made navigable ” in other 
cases also. 

Prof. Thorold Rogers, in the course of his quarter of a century of researches 
into the history of prices from the fourteenth century downwards, collected a good 
deal of information as to the use of waterways in early times ; and he informs us 
that in the fourteenth century the Thames, the Severn, the Lower Avon, the 
Cambridgeshire Ouse, the Humber, the Itchen, the Test, the Stour (which Stour 
he refers to he does not say), the Wye, and many other rivers, were navigable and 
navigated.* 

The Thames, however, was not navigated to so high a point as it was subse- 
quently. In the fourteenth and fifteenth centuries, anu eveu as late as 1541, Prof. 
Rogers says in a later volume,t Henley was apparently the limit of navigation. 


• ‘ Agriculture and Prices,’ vol. i. p. 663. I have substituted Lower Avon for “ the 
Ouse on which Bristol was built.” 
t Yol. vi. p. TSH. 
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Afterwards for about TO or HO years it was Burcot, a hamlet about II mile from 
Dorchester, and there Prof. Rogers tells us he could still, in 1877, discover, from four 
or five ruts cut deep through the ground between the water and the high-road, 
where the pier must have been. Subsequent!}', either through improvements in 
the river itself or by the building of barges that could pass the shallows, the navi- 
gation was continued to Oxford, and even beyond it, for, though this is the limit of 
water-carriage in the instances that fell under Prof. Rogers’s eye, Yarranton, in his 
‘ England’s Improvement by Land and Sea’ (1(J77), speaks of Lechlade, the present 
limit of barge navigation, as at the head of the navigable waters of the Thames in 
his day. 

In the case of the Severn, Prof. Rogers gives an instance from the year 1374 of 
the carriage by water of fother of lead, first from Worcester down to Bristol, 
then up the Wye to Monmouth, its ultimate destination being St. BriaveTs. Xo 
doubt this lead was originally from Wirksworth, for centuries the principal lead 
market in England, and in that case it may have been previously carried down the 
Severn from some higher jiuiut than Worcester, though this city, which is still the 
limit ot navigation lor the larger river-boats, was no doubt a more important trade- 
centre than any town on the river higher up. At any rate, there is no reason 
to believe that this was then the highest navigable point on the river. Yarranton 
mentions Welshpool as at the head of navigation in his day, which it continued to 
be tor more than a century later, and he points out the importance of the naviga- 
tion of this river tor the conveyance of the “sow iron” of the Forest of Dean to 
the torges of Worcestershire, Sliropshirc, Staffordshire, Warwickshire, and Cheshire, 
counties, he says, in which “ there never will be any want of pit-coals to work and 
manufacture the iron when once made intcj bars.” At the same date the Wye was 
navigable to Hereford, but the Worce.stershire Stour was not navigable. The 
making cf it navigable was one ot Yarranton ’s own abortive projects. 

Df the relative importance of towns in past centuries we have only doubtful 
indications. Estimates of the population have been made on the basis of the 
subsidy roll of 1377, these estimates assigning to London a population of about 
35,000, to York one of neatly 11,000, to Biistul one of 0500, to Plymouth and 
(.'ot entry each about 2750, to Xorwich neatly OOOO. and to Lincoln a little more 
than 5000. (.luly three, Salisbury, Lynn, and Colchester, are credited with a popu- 
lation of between 4000 and 5000. Eight, namely, Beverley, Xewcastle-on-Tyne, 
Canterbury, Bury St. Edmunds, Oxford, Gloucester, Leice.ster, and Shrewsbury are 
estimated to have had between 30()0 and 4000, and the remaining towns with more 
than 2000 inhabitants are eleven in number, namely, Yarmoiitii, Hereford, Ely, 
Cambridge, Exeter, Worcester, Kingston-upon-IIull, liiswich, N’orthamptim, Xot- 
tiugham, and Winchester. Twelve other towns aie raeutioned in the list. These 
are Newark, Wells, Ludlow, Southampton, Herby, Lichfield, Cliichebter, Boston, 
Carlisle, Rochester, Bath, and Dartmouth, the latter three of which are estimated to 
have had less than 1000 inhabitants.* 

This list deserves a little consideration. It includes in all forty-two towns of 

which nineteen were seaports, and at hast fourteen were river-ports seventeen 

if we may include among the latter Shrewsbury, Hereford, and Winchester.' 
(According to Prof. Thorold Roger.s, the Itchen was navigable at this time.) 

Among seaports, tiie high place belonging to Bristol is very noticeable. It is 
tlie port of a region wliicb has alaavs been one of tlie richest, agiiculturally, in 
England, and one to which population had been also attracted at a very early 

* Theso .-.^timatfs are all from Wi.-pliersun’s ‘ Amiais of Commerce,’ vol. i. p. 583, 
but tlie exact ticiire.- of Macidierson'- li=t are converted into round numbers. 
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dale by tbe working of the lead-mines of tbe Mendips. But its great importance 
is probably to be referred to its foreign commerce — above all, its commerce with 
Iceland and tbe north generally, which dates from the century to which the list 
belongs — that in which lived the first William Canynges, who began the re- 
building of the church of St. Mary Eedcliffe. It was not a Koman town. In 
Koman times, no doubt, Bath served all the purposes of a seaport for this region; 
and from this list it would appear that as Bristol rose Bath declined. But if we 
account in this waj- for the importance of Bristol, it is surprising to find South- 
ampton and Boston both so low in the list. Both of these were likewise important 
for their foreign commerce at this date, and another assessment list twenty years 
later gives a very different relative position to these seaports among English towns, 
although it does not aftbrd the means of estimating tbe population. In this later 
list of 1397 we only get the amounts for which different towns were assessed, but 
in it we find that Boston and Southampton ranked respectively as fourth and 
tenth, instead of thirty-eighth and thirty-fourth, as in the list of 1377. Boston 
in this list is assessed at £300, South.ampton at £1131; against £800 for Bristol.* 
About a century later, in the reign of Henry VII., Southampton, if we may judge 
by the amount of customs dues levied, had about the same relative importance as 
it now has among the ports of the south-east of England — ranking nest after 
London, and separated by a long interval from the third in this respect, which 
was then Boston. Bristol then had the fourth place, coming nest after Xewcastle.f 

Plymouth, notwithstanding the excellence of its natural harbour, was a place 
of comparatively reoeut growth in 1377. It is described by Leland as having 
been, in Henry II.’s time — about two hundred years before — a mean thing 
inhabited by fishers. 

The position of 27orwich, which comes next among the seaports, at the end 
of a waterway leading far into the interior of one of the richest corn counties of 
the kingdom, fully accounts for the important position that that town has always 
managed to retain. Lynn and Cambridge, on the Ouse, show the importance of the 
navigation of that river — a circumstance which in all probability led to the locating 
of the great fair of the eastern counties, the Stourbridge fair, which was largely' 
frequented even down to the latter part of the eighteenth century, close by 
Cambridge. 

Hull at this time was less than a hundred years old, hut had already com- 
pletely disjdaced its predece.--sor Hedon, which does not appear cither in the list of 
1377 or that of 1397. In Leland’s time the harbour of Hedon had almost com- 
pletely silted uji, and though formerly the town had been nearly insulated by the 
subdivisions of the inlet from the Humber on which it stood, it was in his time 
approached by three bridges. 

Xottingbain is mentioned as a river-port, though the town itself is separated, 
from the river by' a mile or two of alluvial meadow-land, probably regauled as too 
valuable for sheep and cattle to be turned into sites for houses, especially since 
much better building lainl was to be got on the adjoining Bunter pebble-beds, under 
the protection of the castle crowning the chief height. In Domesday it is men- 
tioned as guarding the waters of Ticnt and the road to York, and that the waters 


* ('uiininirluiin, ‘ Giowth of English Industry and Coiuiueree: Early and lliJdlo 
Ages.’ p. 313. 

t The total amount of customs dues levied during the reign of Hemy VII, at 
London was £411 dCO ; at Soutliampton, £170,200; at Boston, £57,(100; at Neitcastle, 
£15,81)0: at Bristol, £o0,C00 (Sehanz, ' Engliochc Handelspolitik gegeii Eudu des 
Hittelaltcrs,’ ii. pp. 37-15). 
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of Trent are regarded as navigable waters is shown by the fact that a fine is 
imposed on any who should hinder the passage of ships. Whether the road to 
York is anything else than the Trent itself is not clear, but at a later time, at any 
rate, Nottingham derived additional importance from the fact that this was the 
crossing-place of the main road from south to north. 

The towns in the list of 1377 that were neither seaports nor river-ports are — 
Coventry, Salisbury, Bury St. Edmunds, Oxford, Ludlow, Lichfield, and Chichester, 
besides the doubtful ones of Shrewsbury, Hereford, and Winchester. To these the 
list of 1397 adds Abingdon and Grantham, besides the seaports of Sandwich and 
Scarborough among the towns paying an assessment equal to that paid by Canter- 
bury, Chichester, Leicester, and a number of others. 

Among these Hereford, Ludlow, and Lichfield owed such importance as they 
possessed to their position in well-watered fertile plains or hollows at river- 
crossings. Of Salisbury, Shrewsbury, and Chichester nothing more need be said. 
About the time to which these lists refer Coventry was just beginning to be 
known as a manufacturing town. There is no geographical reason to be assigned 
for Coventry becoming either a manufacturing town or a centre of trade. It not 
only stands on no navigable river, but it is out of the route of the Fosse Way, 
which may be considered as giving some of its importance to Leicester, the 
nearest of its considerable neighbours. But its wealth and industry are amply 
accounted for by its special privileges. A wealthy monastery was founded here 
by Leofrick, Earl of Mercia, in the reign of Edward the Confessor. Early in the 
thirteenth century (in the second year of Henry III.), the charter for a fair was 
granted to it. Under Edward HI. the original privileges of the monastery were 
confirmed and extended, no doubt through the influence of Queen Isabella, who 
possessed some land adjoining the monastery and afterwards surrounded by the 
walls of tlie town. The privileges conferred by Edward included exemption from 
•several taxe.s for all lands assigned to the monastery, and these privileges, together 
with the wealth of the monastery itself, would serve to attract a considerable 
population. To so great an extent did the town depend on the monastery that, 
whereas at the time of the dissolution of the monasteries the population was said 
to have amounted to 15,000, in the third year of Edward VI. it had sunk to 
about 3000. On the other side of England Bury owed its imnortance to similar 
circumstances, tliougli here additioual consequence may have been given to it as 
a trading centre if it was then, as it is now, at tlie head of the navigation of the 
Lark. If sc, tlie Laik again required to be m.ade navigable about 1730, when an 
Act w’as jiassed for the ]iurpose. 

Oxford and Abingdon both owed their rise to the same cause, namelv, the fact 
of their standing at crussine-pl.aces (fords) of tlie Thames. In tlie first of these 
that is indicated by the name, but <.)xford already at this time was, of course, a 
place of note and wealth as a seat of learning. At the date to which the list now 
under consideration refers, Abingdon was nothing but a ford-town (with a very 
wealthy abbey adjoining, however). There were two fords at or near tlie town, 
the Borough ford and Ciilham ford, both somewhat dangerous ; and the town 

liad rivals at other fords lower down ne, as we have already seen, at Dorchester 

( Shillingford). and another at Wallingford, this last, at a somewhat earlier date, 
the most important of all. But, says Camden, “About tlie time of the dreadful 
plague which followed the conjunction of Saturn and Mars in Capricorn, and raised 
all over Europe, a.d. 1348, so many persons died here, that from beiug a populous 
town, and having twelve churches, it has now but one or two.” “ Tlie inhabitants 
indeed,” he adds, “refer this desertion to the bridges built at Abingdon and’ 
Dorchester, over which the road was turned.” 
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The importance of Grantham in the fourteenth century may be connected with 
that of the seaport of Boston. As Lincoln would he the inland centre in communi- 
cation with that port for the northern districts, so Grantham would be the same 
for the midland and southern districts of the interior. The town lies on post-glacial 
gravel and sand, in a slight but well-marked hollow at the convergence of small 
valleys between middle and upper Lias sands and clays and marlstone rockbeds 
with ironstone. “Whether the ironstone was already worked in 1397 I cannot say. 

Among the more noteworthy omissions in these lists are Chester, Liverpool, 
Manchester, Leeds, Halifax, Wakefield, Sheffield, and Birmingham. The omission 
of Chester is fully accounted for by the fact that the whole county was excluded 
from the assessments as being under a separate jurisdiction. Most of the other 
towns were more or less noted for their manufactures of one kind or another, if not 
in the century of which we are now speaking, in that which followed, but it was 
long before manufacturing towns in England, merely as such, became populous 
places. Sheffield, we know from Chaucer, was already noted for its cutlery in the 
fourteenth century. It has continued to be so ever since, yet in 1615 it had a 
population of only 2200.* * * § Leeds, Halifax, and Wakefield became noted as seats 
of the woollen industry in the fifteenth century. According to Anderson,t the 
industrv had migrated from the southern and eastern counties to the valleys of 
Yorkshire on account of the abundance of water, fuel, and cheap provisions. No 
doubt, the vicinity of the supplies of the excellent Lincolnshire wool, which (in 
its much improved condition) is still so valuable a commodity in the manufacturing 
towns of Yorkshire, would also be an important circumstance in favouring these seats 
of the industry. But these places grew but slowly in population. This was largely 
because the industries referred to belonged to districts rather than to towns, 
spinning especially being carried on to a large extent as a bye-employment on 
farms. Rapid concentration in towns was brought about in most cases only when 
machinery worked by steam-power came to be employed in factories, though two 
or three inland towns so placed as to be the natural centres of trade for populous 
districts, while at the same time carrying on manufactures of their own, grew with 
exceptional rapidity. 

At the first census there were only three inland towns in England, Manchester, 
Leeds, and Birmingham, with a population of more than 50,000, and all these 
belonged to this class. Manchester then had a population of about b9,000 ; { that 
of Birmingham, 73,700; and that of Leeds, 52,200. 

According to Prof. Leone Levi,§ Manchester was known for its textile manu- 
factures as far back as 1328, when a number of Flemish weavers settled there. Its 
site makes it the almost inevitable focus of all the roads leading across the Pennine 
chain to the south-east of Lancashire, as well as of others leading across detached 
parts of that chain. One road proceeds north-west to Bolton, and there forks so as 
to pass round an elevated patch capped by millstone grits, one branch going by 
Chorlcy to Preston, the other going to Blackburn. A more northerly road proceeds 
by Bury to Accrington between two similar outliers of the Pennine chain. Another 
runs north by east to Rochdale, then crosses the waterpart-ing between the Koch 
and the Caller to the east of all these outliers, following the route of the railway 
to Todmorden and Halifax. Another goes north-east to Oldham, then east to 

* Hunter’s ‘Hallaiushire,’ new edit, by the Rev. A. Gatty (ISGOj, p. 14S. In 1736 
the total ascertained population was only 10,121 {ibid.). 

t ‘ History of Commerce,’ vol. i. p. 526. 

X Including Salford. 

§ ‘History of Brit. Commerce,’ p. 5. 
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Saddle wortli, aud theu by a short and sharp ascent and descent jiasses across the 
millstone giit of Clowes Moss from the Talley of the Etherow to that of the Colne 
with Huddei'stieLi, the Loudon and Xorth-AVestern railway crossing this waterparting 
by nearly the same route in Stanedge tunnel, o miles long. Another road from 
Oldham crosses Clowes iloss with gentler slopes, though with more winilings, more 
to the north-east, following nearly the route of the old Roman load by Slack to 
York. Eastwards Irom Manchester a road runs by Ashton and Stalybridge to 
Penistoue, where it lurks fur Sheffield and Barnsle3' ; aud, finalK', there are roads 
south-east leading to the vallej’s of the Dove and AVt'e in Derbjnshire, as well as one 
across the high ground between these valleys, following somewhat the old Pioman 
route to the aucicut as well as modern lead-mining centre of Wirksworth.* A town 
so situated could not fail to become a centre ol trade once piopiulation had grown up 
in the valleys to which these roads lead, but the development of industries on the 
east .side of the Peiii.iiio chain was one of the conditions required for the full growth 
of Manchester. These facts help to explain the developiment of IManchester, such 
as it was, even before the rapid growth of its manufactures, consequent on the 
invenuons lirst applieil to the cotton industry. A survey of Manchester and Saliord 
made in ITTII aud 1T7T enaliles us to estimate the elfeot which these inventions 
had on the piopulation of this centre between that date aud the census of 1<S01. 
The earlier date is a few years subsequent to the introduction of the spiuuiug-ienuj' 
(invented ITGi, piateiited 1770; and previous to that of the mule (piatented 177'jj. 
In 17^‘J the first cottoii-inill worked by steam was set iu operation in Manebester. 
In 177u-I the population ascertainel for the two townships was 27,2LiO;t iu ItiOl 
almost e-xactly 84,000 (being about 'J4 per cent, of the total population of the 
municipalitie'). But even .since these inventions it is more as a business than as a 
manufactiuing town that Manchester bus continued to grow. The .spiimiug-jeimy 
and the mule were both to a large extent, perhaps chielly, employed iu country 
dibtiicts, aud. as is well known, it is latlier m the towns round about IMauche^tor 


than in Manebester itself th.rt the cotton industry is now, and has long been, carried 
on by steam -machinery. 

IVith regaul to Liverpool, which, like Manebester, is unmeiitioued in the lists 
of lo77 aud lo97, aud which, as is well known, was an unimportant place even iu 
the caily part of the seventeenth century, all that need be said is that its giowth as 
a seapuit was leturded by the same circiunstaiices that kept l.aek the "lowcli ot 


Manchester, on which its trade has alw.ays iu a laige measure depimdtd. 

Oil the cast siue ul the I eiinine chain, Leeds has a jtosi t luii souiewnit aualo 'ous 
to tiiat ol Ahinchcster on the west side, only the Convergence, owing tc the ereater 
extent of opien plain on this side, is less marked. Uu the west side, Mauehe'ster is 
the only point of convergence in or near the border of the more open p,au of the 
plain. On the east side, in addutiun to LeeUs, such a situation is occupied by 
8htliield, and in a less degree by Wakclield aud BaiUsky. It is pirobalilv, there- 
fuie, to be ascnhed, at least in part, to this eirciimstaiice tiiat Lce.is has u'lt 'O'owii 
so lapidly as Manche-t. r. either before or since ti.e l.egminug of tue pieseiu leuturv 
In IbOl, 8htliicid was the only town besides Leeds with a population m eeedmer 10 i )6o 
ill the West Rie.iug of Voiks.nre. Its popmLuion theu ainounti d to hi dll "eit 'this 
population dues not cuiresp..iid to that of the p, resent niunieii,al aud comity ’bonmAi 
which occupies an extensive area stretchiug 11 or IT miles Ir. .lu ii, irth-eust . south ’ 
west, nearly as huge as the ibriiier p,urish of Sheiiield, which in Isop numbered 
I..,, .a.a iiiLahitants. Ihougli no other town in tin, di.stiict then had a populuiou 


I liaNf ineiitioiiLtl uuly such romls 
t Whetler's * Manchester/ p. 24l». 


as existed hefoie the close of last Century. 
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■exceeding 10,000, there were some populous parishes, but most of them of great 
extent. IVakeSeld parish, with an area of 9311 acres, had 16,600 inhabitants, 
the borough (township) 8131 inhabitants. The only other township with more than 
8000 inhabitants was Halifax (8886) ; but the parish of Halifax, which embraced 
all the Calder valley above the confluence of the Colne, extending westwards to 
the frontier of Lancashire, comprising an area about nine times as great as that 
of the present borough, had a population of 63,000. 

Birmingham, the last of the three inland towns as having had more than 
50,000 inhabitants at the first census, belongs to the region already referred to as 
having early attained celebrity for the working of iron. In Domesday it had only 
nine heads of families. Probably the district then was almost entirely forest, the 
part of the count}^ to which it belongs having been, even in Camden’s time, 
designated the IToodland, as distinguished from the Feldon or Fieldland south- 
east of the Avon. But in Leland’s time it was already noted for the large number 
of its smiths. Yet the site occupied by it ha? neither coal nor iron, both of these 
materials having been got by the smiths, even in Leland’s time, out of Stafford- 
shire — in the close vicinity of Birmingham, however. The growth of the town may 
have been favoured by its position at a point almost equidistant between the 
navigable waters of the Trent, Severn, and Avon. It grew rapidly in the eighteenth 
century, in the latter part of which it had the advantage of canal communication 
with the coal-pits of AVednesbury, and with the Stafford and AVorcester, ultimately 
also with the Trent and Mersey canal. Gough (Camden’s editor) tells us that 
between 1741 and the time when he wrote (about 1789), it added 25,000 to its 
population. 

One other inland manufacturing town is worthy of notice, not on account of its 
size, but on account of the persistence with which it has managed, in spite of all 
economic changes, to maintain its fame in connection with some branch or branches 
I 'f the woollen industry for more than five hundred years. The town I mean is Kendal, 
situated in a beautiful but somewhat isolated valley at the south end of a lozenge- 
shaped patch of fertile alluvium. The fertility of its valley has always favoured the 
production of abundance of provisions, while the comparative isolation has kept 
them cheap, and this, no doubt, is one great cause that has promoted its manu- 
facturing industry. The fact of its being a very identiful and cheap place is noted 
by Arthur Young in 177t», and is amply borne out by the prices he gives (fat 
stubble geese, Is. id. each ; bread, that is, oatmeal cakes called clapbread, Id. per 
pound; cheese, 3?, d. per pound; beef, 2.ld. and 3d. psr pound; trout often Id. 
per pound, etc.). Flemish woollen weavers settled here in the reign of Edward III., 
and its early manufactures, which have been rendered by Shakespeare and Scott 
familiar as a household word, are celebrated both by Leland and Camden, the latter 
mentioning that they were sent all over England. Though the valley is some- 
what isolated, yet it lies on the south side of the high fell which separates the 
valley df the Eden from the rest of England, so that it is in easy communication 
with the south ; and AToung mentions that in his day all the Kendal manufactures 
were sent to London by land carriage, which, he says, w'as the longest stage for broad- 
wheel uaegons in England. Among the manufactures of Young’s time it is 
interesting to find mention made of “ Kendal cottons,’’ in the sense in which tiie 
terra was used in the sixteenth century,’* as the name <4 a fabric nude of coarse 
local wool.t The woollen goods which it still |)roduces are chiefl\' heav}'' fabrics. 


* AVlien “• Alauiiiestcr cottons" and“AVelsh cottons ’’ of tlie same kind were als<^ 
• •olehrati d. 

- • Tour iu the Northern Counties,' vid iv pp. 131-1.36. 
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such as railway rugs. In 1801 the population of the town was nearly 7000, more 
than that of the Yorkshire Bradford. Of course it has not been able to vie in 
growth since that date with the towns on the coalfields, but it is still prosperous, 
its population showing an increase at every recent census. In 1891 it amounted to 
11,400. 


ON THE DISTRIBUTION OF EARTHQUAKES IN JAPAN DURING 
THE YEARS 1885-1892,* 

By CHARLES DAVISON, So.D., F.G.S. 

Half a century ago, the foundations of Seismology as a science were laid by Mallet, 
when his celebrated paper on the “ Dynamics of Earthquakes ” was read before the 
Royal Irish Academy. Since that time many attempts have been made to repre- 
sent graphically the distribution of earthquakes over the surface of the globe. One 
of the most successful, though not the earliest, of these seismic maps was that pre- 
pared by Mallet himself, and published in a reduced form in the ‘ British Associa- 
tion Report’ for 1858. As the methods on which this map was constructed have 
been followed more or less closely in other and more recent maps of special districts, 
it may be fairly taken as a type of its class. 

The chief principles adopted by Mallet were, that the area disturbed by each 
earthquake should bo laid down on the map and coloured, and that the darkness 
of the tint covering the area should be roughly proportional to the intensity of the 
shock. As far as possible, he divided all earthquakes into three classes, the first 
consisting of great earthquakes, like that of Lisbon ; the second of mean earth- 
quakes, like those which are of not uncommon occurrence in Italy and at the east 
end of the Mediterranean ; and the third of minor earthquakes, which take place 
almost daily in every quarter of the globe. The intensities of the tints represent- 
ing an earthquake of each class were made proportional to the numbers 9 3. and 1 ; 
and a single wash of the proper tint was laid down over the disturbed area in evurv 
case. Sometimes the known data were insufficient to determine the baundarie^ of 
these areas, and their radii for the different classes were then assumed to be 540 
180, and CO geographical miles respectively. The most deeply tinted areas mark 
the regions where either the number or intensity or both of successive earth- 
quakes was the greatest, but whether the darker tinting is due to frequency or 
intensity can only be determined by reference to the great catalo-ue on wliir-li 
Mallet founded his map. 

The coloured areas exist principally in the form of bands of great but variable 
width, generally following the lines of elevation which bound the great ocean 
basins. As these are frequently the lines of mountain chains, and there a<^ain 'of 
volcanic vents, the seismic bands so far follow those in which active or rreently 
active volcanoes are prevalent. The arc.as of minimum disturbance, aceordin- to 
Mallet, are the central districts of “ great oceanic or terr-oceauic basins or saucers 
and the greater islands existing in shallow seas.” " ’ 

Valuable as are the results thus deduce.l from Mallet’s map, it is subject to 
one very important defect: it furnishes no information as to the exact seat of 
disturbance in any case. For instance, corresponding to the great Ihsbon earth 
quake of 175u, nearly all Europe would receive a wash of colour. The tintinv at 
some point of the map might conceivably be fairly dark, and yet few perhaps°nu 

earthquakes may have originated within many miles. ' ’ 


Map. j , 
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Thus, while Mallet’s map is the result of enormous labour and great care, and 
was, indeed, the only kind possible in his time, it is clearly the product of an 
incipient science. As our knowledge extends, our inquiries inevitably become 
more detailed in their character ; and as our measurements become more refined 
and our seismic catalogues more complete, so our maps will become more elaborate. 



DISTlilfT IX THE ITiOVIXCEs OF 311X0 AM) OWAIU. 


I believe that all seismologists are now agreed that the general seismic maps 
of the future should indicate, not disturbed areas, but epicentres or centres of 
disturbance. There are few countries in which such a method of mapping is at 
present possible, but far in advance of all others in this respect stands the empire 
of Japan. While destructive earthquakes are unfortunately anything but rare in 

2 y -2 
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that country, it is, on the other hand, favoured by the occurrence of almost in- 
numerable minor shocks, more than eight thousand having been recorded and 
mapped during the eight years l885-ls;i2. For the admirable organization which 
has been created for their study, we are very largely indebted to our countryman. 
Prof. Milne ; and one of his last acts before leaving Japan was to publish his 
great catalogue of Japanese earthquakes during the eight years just mentioned.* 
Some idea of the value of this catalogue, and of the immense labour involved in 
its preparation, will be evident from the statement that, though it contains more 
than eight thousand entries, it yet gives, with comparatively few exceptions, the 
epoch of every earthquake, the dimensions of the disturbed area, the approximate 
path of its boundary, and the position of its centre. 

For the construction of seismic maps, the last is the most important element. 
The map of the whole country is divided by lines drawn north-and-south and east- 
and-west into a network of more than two thousand rectangles, the sides of which 
are respectively one-sixth of a degree of latitude and longitude in length. These 
rectangles are numbered consecutively, and for each earthquake is given the 
number of that one in which its centre lies.t 

To the large “ key-map ” which illustrates the catalogues. Prof. Milne has added 
a reduced copy of it, showing the distribution of earthquake centres in Japan. In 
tnis the positions of the centres are indicated by smill dots, but in two of the 
fifteen seismic districts into which the country is divided, the shocks were so 
numerous that the lioundaries are represented as straight lines beyond the proper 
limits, as there would not otherwise have been room to insert all the dots. In one 
district, especially that to which the great earthquake of 1891 belongs, the dots are 
distributed uniformly over an area more than two degrees from north to south, and 
nearly two degrees from east to west, whereas the majority of the earthquakes 
originated near the centre of the district. Prof. Milne's map thus indicates the 
regions of greatest seismic frequency; but, as it does not show the details of the 
distribution very clearly, it seemed to me that a somewhat difi'erent method of 
representation might be enijiloyed with advantage. 

This method consists, briefly, in drawing curves through the centres of all 
rectangles in which the same number of earthquake centres (or epicentres! lie. The 
curves so obtained are thus analogous to contour-lines. When they are grouped 
closely together, they imply a rapid change in seismic frequency ; when they are 
far apart, they indicate a near approach to uniformity of distribution. 

In practice the application of the method is not quite so simple. The number 
of epicentres in adjacent rectangles does not vary continuously. For instance if 
we wished to draw what we may call the frequency-curve 10, we should find com- 
paratively few rectangles which contain exactly this number of epicentres. But in 
two adjacent rectangles there might be eight and twelve epicentres respectively, 
and in this case the curve would be drawn so as to bisect the line joinincr the 
centres of the rectangles. Or there might be nine epicentres in one and tliirteeu 
m the other, and then the line joining the centres of the rectangles would ho 
.livided into four equal parts, and the frequency-curve would be dravvn throurdi the 
point of division nearest the centre of the rectangle containing nine epicentres'’ 

In drawing isobaric and other lines, a similar method is of course adopted, but 
the interpretation of the frequency-curves is less simple than in these cases’ It 


“ ‘A Catalogue of S331 Earthquakes recorded in .Japan betw 
Seium'ilngiriit Journal^ vol iv. (189.)), pji. i.-xvi , l-3t;7. 

+ Sometimes the centre is stated as lying between two adjacent 
f.aseo! I have allotted one-half to each rickinglo. 
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may be stated as follows : Let any point of the frequency-curve 10 be imagined 
as the centre of a rectangle whose sides run nortb-and-south and east-and-west, and 
are respectively one-sixth of a degree of latitude and longitude in length ; then the 
number of epicentres within such a rectangle will be at the rate of ten during the 
epoch considered. 

One or two defects, not so much in the method as in its application, should be 
referred to. If it should happen that the epicentres are not distributed uniformly 
between the centres of two adjacent rectangles, some error must arise from the 
assumption that they may be regarded as collected at the centres of the correspond- 
ing rectangles. But in the present case, as the area of the rectangles is so small 
compared with that of the whole country, the error can never be of much conse- 
quence, except perhaps in minute details. For even in the extreme case in which 
all the epicentres are grouped close to one side of the rectangle, their distance from 
its centre must be less than one-twelfth of a degree, and thus the error in the 
position of any curve drawn on the map must be smaller still. 

Another defect arises from the fact that the rectangles are not of equal area 
throughout the map ; for the breadth of a rectangle depends on the length of a 
degree of longitude, and this varies with the latitude. Thus in the north of Japan, 
in latitude 45° 30', the area of a rectangle is about 92'8 square miles, and near the 
south, in latitude 30° 30', about 114'3 square miles. This difference is not unim- 
portant, and might have been allowed for, but the labour of making the necessary 
conversions would have been considerable, and would hardly have been repaid by 
the increased accuracy of the results. Kegarding a rectangle in latitude 38° as the 
unit area, the effect of taking into account the varying length of the degree of 
longitude, would be to expand very slightly outwards all curves to the north of 
this latitude, and to contract all those to the south. 

The interest and value of the map would have been much increased if the 
curves had been continued over the surrounding sea. But it seemed undesirable 
to attempt this for several reasons. It is difficult, for instance, to determine with 
accuracy the position, of the epicentre when only part of the boundary of the dis- 
turbed area can be drawn. Another and more important reason is that, while 
some earthquakes are known to have originated at a distance as great as 50 or 60 
geographical miles from the coast, it is only the stronger of such earthquakes that 
can be felt on the land at all, and still fewer that can be felt over an area large 
enough for the epicentre to be located even appro.ximately. Thus the frequency- 
curves would have been accurate only in the immediate neighbourhood of the 
coast. 

In the map of the whole country, curves are drawn corresponding respectively 
to 1, 5, 10, 50, 100, and 500 epicentres m a rectangle, and the intervals between 
the curves are shaded in different ways in order to show the distribution more 
clearly. During the eight years 1885-isy2 no epicentre was situated within the 
unshaded areas, with a few exceptions in which single epicentres occur in isolated 
rectangles. 

In several districts the earthquakes were so numerous that the details of the 
frequency-curves cannot be drawn accurately on so small a scale. This is especially 
the case in the provinces of Mino and Owari, which suffered so severely during the 
great earthquake of 1891. In the accompanying figure (p. 531) this district is 
represented. It is bounded by the parallels 34° 40' and 30° 20' north latitude, and 
by the meridians 2° 10' and 3'° 50' west of Tokio. The curves correspond to 5, 10, 
20,40, 60, 100, 200, 500, and 1000 epicentres in a rectangle. The district beinu a 
comparatively small one, there is no sensible variation in the size of the rectangles. 
But, on the other hand, there may be some slight errors in the form and position of 
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the curves, owing to the assumption that the epicentres are supposed collected at 
the centre of each rectangle. 

Prof. Milne remarks that his “ map of earthquake origins or centres shows 
that the central portions of Japtn, which are the mountainous districts where active 
volcanoes are numerous, is singularly free from earthquakes” (p. xv.). This 
feature in the distribution of epicentres is also brought out very clearly in the 
present map. The volcanoes, most of which are active, are indicated by black 
dots, and it will be seen that these are almost entirely absent from the more 
darkly shaded areas. It is also supported by the following brief analysis : — 

E.xcluding those in the smaller outlying islands, there are 88 volcanoes. Some 
of these lie exactly on the border of two rectangles, and there are thus 96 rectangles 
in which volcanoes are entirely or partly situated, while there are 1476 rectangles 
on land without volcanoes. Now, epicentres lie in 22 (or 22'9 per cent.) of the 
volcanic, and in 527 (or 35'7 per cent.) of the non-volcanic rectangles. Counting 
by epicentres, however, the disproportion is still greater. The average number of 
epicentres in each non-volcanic rectangle is o'57, and in each volcanic rectangle is 
0’73 ; so that the number of epicentres in a non-volcanic rectangle is on the average 
very nearly five times as great as in a volcanic rectangle. 

A large number of the Japanese earthquakes originate beneath the sea, especially, 
as Prof. Milne remarks (p. xv.), from “ the face of the steep monoclinal slope which 
Japan presents towards the Pacific Ocean.” As might be expected, most of the 
epicentres of recorih'J earthquakes lie near the laud. For instance, the epicentres of 
518 earthquakes were 5 geographical miles from the coast-line, 1539 at a distance 
of 10 miles, 6 at 15 miles, 146 at 20 miles, 30 at 30 miles, 14 at 50 miles, and 1 at 
a distance of 60 miles. 

It is remarkable, however, that the coast-line itself is comparatively free from 
earthquakes. It will be seen from the map how many curves are entirely unbroken 
by the sea; how few of the curves corresponding to a large number of epicentres 
lie anywhere near the coast. The principal exceptions are at the two extremities 
of the country, towards the north-east at Nemoro, and the south-west at Kumamoto. 
In the four larger islands, the number of rectangles whose centres lie just within 
the coast-line is 412, and of these 131 (or 31-8 per cent.) were the seat of earth- 
(juakes. The total number of epicentres was 504, giving an average of 1-22 
epicentre for each rectangle. The number of inland rectangles is 1150, and 
epicentres occur in 418 (or 36'4 per cent.) of these. The total number of epi- 
centres in them was 4841-5, or an average of 4-22 epicentres in each reotant^le. 

Part of the island of Yezo, it should be mentioned, is sparsely populated, and it 
is possible that the seismic record there is less complete than in the rest of the 
country. Omitting this island, the number of coast rectangles is 307, of which 120 
(or 30-1 per cent.) include epicentres. The number of epicentres is 470-5, or 1-53 
in each rectangle. The number of inland rectangles is 883, and of those containing 
epicentres is 492 (or 55-7 per cent.). They contain 4615-5 epicentres, giving on an 
average 5-23 for each rectangle. Thus the main seismic activity of the inland 
rectangles is about three and a half times as great as that of the coast rectant^les. 

It is interesting to notice how this conclusion agrees with the theory^of the 
distribution of earthquakes worked out so admirably by M. F. de Montessus • 
The principal result at which he has arrived is that, in a group of adjacent seismic 
regions, earthquakes are most frequent in those in which the general inclination of 
the ground is greatest. The steep boundary-slope of a continental plateau is such 

* em le relief et la sismicite,” Paris, Acad. Sci. Compt. Send., vol 
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a region. AVhen a coast-line coincides approximately with the boundary-slope, it is 
in general long and regular, and we should then expect to find it the seat of numerous 
earthquakes. But in the case of a coast-line broken and indented by the superficial 
irregularities of the plateau, the boundary-slope lies at some distance seawards, and 
the coast region should be characterized by an inferior degree of seismic activity. 

The regions in which many and violent shocks occur are those in which the 
rate of terrestrial growth is most rapid. The coast-lines near which earthquakes are 
comparatively rare are thus the seats of less considerable change. At the same 
time they are the districts from which our measurements of the rate of secular 
elevation and depression have so far been derived. It follows, therefore, that our 
present estimates of the rate at which the development of the Earth’s surface 
features is now taking place may be very much less than the true value. 


THE MONTHLY RECORD. 

THE SOCIETY. 

The New Session. — The first meeting of the new session will take 
place on Monday, November 8, when Mr. E. G. Jackson will give an 
account of his three years’ work in Franz Josef Land. At the second 
meeting the young Swedish explorer. Dr. Sven Hedin, will describe the 
results of his four years’ travel in Central Asia. Lieut. Peary has 
Itromised to come to England in the end of November, and it is hoped 
that he will appear before the Society at one of the December meetings. 
It is expected that in the same month Mr. H. S. H. Cavendish, who 
has just returned from a remarkable journey in Somaliland, during 
which he travelled all round Lake Kudolf, will give seme account of 
his journey to the Society. Other papers may be expected by Sir W. 
Martin Conway, on his recent expedition to Spitsbergen; Mr. E. A. 
Fitz Gerald, on his exploration around Mount Aconcagua ; Dr. John 
Murray, on his Researches in the Scottish Lakes ; Mr. H. Warington 
Smyth, on the Eastern Malay States of Siam. During the session a 
special meeting will be held in connection with the four hundredth 
anniversary of the discovery of the Cape route to India by Vasco da 
Gama. For other special features reference is made to the provisional 
programme of the session inserted in the present number. 

EUSOPE. 

Dry River-bed near Malham, in Yorkshire.— The question of the exact 
source of the river Aire was not definitely settled until 1879, when an investigation 
proved that the waters of Malham tarn, which receives the drainage of Hard Flask 
and Fountain’s fell, sink below the surface half a mile below its outlet, and reappear 
avain in part at the foot of Malham cove and in part at Airehead springs, below 
the vill.age of Malham. The stream has, however, not always flowed underground, 
but its dry river-bsd can be distinctly followed during the interval between its 
disappearance and re-emergence. In fact, old accounts speak of occasions when the 
channel was filled with flood-w.iter, which formed a magnificent cascade down the 
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sides of the cove. An excellent series of photographs, illustrating the course of 
the river-bed in its present state, appears in the Pforeedimjs of the lorkshn-e 
hieoloiiical and Poljjfechuic Society (New Series, vol. xiii. pt. 1), thte same body 
which published the results of the investigation carried out in 1«T9. 

A MoTintain Observatory in the P3rrenees.— The Bulletin de la SodHt de 
Cieoijraphie Co)ninevci>de de Bordeaux (No. 13) contains an account of the high- 
level meteorological station established by the south-western section of the F rench 
Alpine Club at Gavarine, a village situated in the Hautes-Pyrenees, at an elevation 
of 4430 feet. Observations were begun in 1892, and the routine consists of three 
eye observations daily, filled in with various self-recording instruments, and a 
record is kept of avalanches, earth-tremors, migrations of birds, phenological changes, 
and so on. Apart from purely meteorological interests, the chief object is to co- 
operate with the observatory on the Pic du Midi de Bigorre in studying the varia- 
tions in distribution of snow and glacier ice. The records of these elements have 
hitherto been very irregular and unsy sternal ic, and the glaciers of the Pyrenees otter 
many points requiring careful investigation. M. Lourde-Rochehlade, vice-president 
of the section of the Alpine Club responsible for this work, and author of the paper 
under notice, does not give sufBcient topographical information to enable a just 
estimate of the meteorological value of the observatory to be made ; but it is 
interesting to note that the results of the observations have already led JI. A. Millet, 
chief engineer of the Chemins de fer du Midi, to make experiments in the accli- 
matization of bees, which have attained very considerable success. 

Dr. Thoroddsen’s Explorations in Iceland. — In June and July this year Dr. 
Thoroddsen interrupted his systematic exploration of Iceland in order to examine the 
region affected by the great earthquake of last year, and in a letter from Edinburgh 
to the editor of Petennanns 3Iitleihuiyeu,he furnishes a brief account of the results 
of that examination. The track affected was a somewhat irregular curve stretching 
from Tindafjull to Olves, surrounding the plain. But the whole strip was not set 
in motion at once, but sharply defined fragments were each in turn agitated sepa- 
rately — first the eastern section in the neighbourhood of llangavellir, then the western 
near Olves and on Lake Thingvalla. Many large fissures, two of them measuring 
about 10 miles in length with a width of 6 to 9 feet, were formed, and various other 
changes were wrought on the surface. Several of the older hot springs have ilis- 
appeared, and new ones have been formed. In August Dr. Thoroddsen was able to 
resume his sy.stematic work, and he then completed his survey of the coast-line 
with all its fjords and capes. Of the interior only the highlands north-west of the 
Langjokull remain to be explored, and this he hopes to do next summer, thus com- 
pleting a task on which he entered in ISSI, and which he has carried on regularly 
in every subsequent year. 


ASIA. 

The Danish Expedition to the Pamirs.— Lieut. Olufsen, the leader of the 
Danish Expedition of IS'.hl to the Pamirs, read an account of his journey before the 
Berlin Geographical Society in May last, which appears in the sixth number of 
the Verhandlungen for the current year, illustrated by a sketch-map. Another 
account, accompanied by a more det.ailed map of the Panj river, is published in 
ihe Georjrafisk Tidskrift jNos. 3-4). Lieut. Olufsen approached the Pamir region 
by way of Osh and Gubha, whence he reached the great Kara-kul by crossinAhe 
Taldyk and Kisil-art passes. The latter marks the point of transition between the 
damp climate of the Alai and the dry, clear atmosphere of the Pamirs. South of 
the pass, as little as six to eight per cent, of relative humidity was often registered. 
The directicn of the wind was generally from north-north-east to east. P°rom the 
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Kara-kul the expedition proceeded south-east to the Pamirsky post in the upper 
Murghab, and thence by the Alichur Pamir to Yashil-kul, and on over the Karghosh 
pass to the Pamir-darya. Here the less-known part of the route began. The 
Pamir-darya (often only 10 to 15 yards wide) was descended to its junction with 
the Panj or upper Oxus. The latter stream was followed down by a route along 
its northern bank, which had hitherto been considered impassable. During its 
passage through AVakhan the stream is often only 20 yards wide, but it is very 
rushing, and its water is of a dirty black colour. The rocks and glaciers of the 
Hindu-kush afforded a fine spectacle to the south, but the northern bank was 
less interesting, the way leading over swamps and deposits of drift sand, and 
being rendered very difficult by the many tributaries of the Panj, many bringing 
down a large volume of water. A considerable amount of cultivation is carried 
on, especially in the valleys of the tributaries. The Wakhan people are of 
middle size. Though said to be Iranian, they often showed Mongolian tiaits, 
perhaps through mixture with the Kirghiz. Their domestic animals are small on 
account of the severe climate, but the original report of their exceeding smallness 
seems to have been due to a misunderstanding. Their houses are built of stone, 
with flat roofs. Many ruined forts were seen, which ,vere said to have been built 
by the Siah-posh Kafirs. The most difficult part of the route was that between 
Ishkashim, where the Panj makes its great bend to the north, and Garan, the 
district south of Shugnan. Here the granite rocks fell almost sheer to the water, 
and several horses were lost. The river is hemmed in into an extremely narrow 
channel, but widens out on reaching the province of Koshan, which, like Shugnan 
and Darwaz, struck the traveller by its fertility. Between Kala Wamar and Kala 
Wanj, the route led across the glacier passes of Odudi and Gushom, the passage 
of the moraines being both difficult and dangerous. The return was made from 
Karateghin, up the valley of the Surkhab, to the Taldyk pass. 

fieturn of Mr. Landor &om Tibet. — Telegrams from Bombay, published 
by the Baihj Press, announce the return of Mr. Henry Savage Landor to India 
from an unsuccessful attempt to reach Lhasa. The reports state that the traveller 
underwent some terrible experiences, being abandoned by most of his men, and 
made prisoner by the Tibetans, narrowly escaping with his life. The following 
telegram has been received from Mr. Landor by the Daily Mail, whose representative 
he was ; — “ Naini Tal, October 22. — Arrived. Holding conference with Government. 
Point reached within four days’ journey of Lhasa. Am sutfering from injury to 
spine. Saved my diary, drawings, and maps. Am writing full account.” 

The Island of Cagayan Snln. — A short account of the island of Cagayan 
Sulu, lying between the Philippines and Borneo, is contributed to the Journal of 
the Asiatic Society of Bengal (vol. Ixv. part 3, No. 1), by Mr. E. F. ISkertchly. 
The island is of volcanic origin, one extinct volcano rising to a height of 1105 
feet, and a noteworthy feature is the occurrence of three lakes occupying the 
craters of old volcanoes. The outer wail of one of these has been broken through, 
so that the deep basin within communicates with the sea. The water of the two 
other lakes is fresh. The soil of the island is fertile, and much of the jungle has 
been cleared for cultivation. Although nominally under Spanish rule, tie inhabi- 
tants would resent all attempts at interference. Their fighting force is estimated 
at from twelve to fifteen hundred men, and they have fortified one of the craters 
as a place of refuge. Fishing is practised with the aid of a root called tuhnr, 
which is used to stupefy the fish. The natives hold some remarkable supei'stitions, 
one of which relates to the “ Berbalangs,” who inhabit a village in the centre of the 
island, and are held in gi eat fear by the rest of the inhabitants. They are believed 
to live partly on human flesh, and to have the power of assuming astral bodies. 
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which enter houses and feed on the entrails of their occupants. Mr. Skertchly 
paid a visit (alone) to their village, hut found it deserted, although hot rice was 
.standing in hasins in the houses. By a strange coincidence, the death of a native 
occurred at the same time, under unexplained circumstances, in an isolated house 
in the neighbourhood, harred on the inside. 

The Ob and Yenesei Expedition. — The trading expedition despatched this 
summer to Siberia by Mr. F. W. Popham by the sea-route has returned after a 
successful voyage, and tlie hopes entertained of establishing a permanent market 
for British goods in those regions h.ave thus received a decided encouragement. No 
fewer than eleven steamers took pait in the expedition, forming a larger fleet than 
had ever before traversed the once dreaded Kara sea at one time. The vessels 
sailed in two detachments ; but, after an easy course, assembled at Khabarova, in 
Jugor straits, where a coal-ship was in waiting, and made the passage of the Kara 
sea in company. The water was found to be shallow, and many sandbanks not 
marked on the charts were discoverel. Careful soundings were made, which should 
prove of much value to future navigators. After passing White island the fleet 
divided, part going up the Gulf of Ob under the command of Captain Tinkler of 
the Xaraiija, and the remainder making for the mouth of the Yenesei. Proceeding 
carefully up the centre of the gulf, new and unmarked banks being constantly 
discovered, the Ob detachment reached Nakodha bay, a desolate spot at the mouth 
of the Ob river. Four tugs and four grain-barges were already in waiting, and an 
exchange of commodities at once commenced. In fourteen days about 2000 tons 
of wheat, 1000 tons of oats, and 1000 tons of other grain were taken on board in 
exchange for the outward cargo of brick-tea, preserved fruits, rice, hand-tools, steel 
rails, etc. Brick-tea, which apparently formed the most important item, is allowed 
to enter Siberia on payment of a much lower duty than that charged in European 
Bussia, and the comparative cheapness of its carriage by the water-route is likely 
to seriously affect the caravan trade between China and Siberia overland. At the 
Yenesei, where the outward cargo was also successfully disposed of, three paddle 
steamers were left to ply on the river, two having been ordered from Yeneseisk and 
Irkutsk respectively. One of the most satisfactory points is the amount of grain 
sent down to meet the expedition from Western Siberia. The establishment of 
such a trade should give a decided impetus to the development of that region. 

Hydrography of the Great Plain of China.— The Hungarian geologist. Dr. 
Lugen von Cholnoky, has begun bis investigations on this subject. In the middle 
of February he repaired to Hangchau-fu in order to study the embankments which 
shut off the old Yangtse delta from the sea, and to make observations on the bore 
of the Tsien-tang. Detailed notes of his journeys and investigations are expected 
to be given shortly in Peter ntarais Mitteiluriijeri from letters of Prof, von Luczy. 

AFfilCA, 

Mr. Cavendish's Expedition to Lake Rudolf.— Mr. H. S. H. Cavendish, 
a young Englishman, who set out in September of last year on an expedition 
through Somaliland to Lake Rudolf, ha> just returned to this country after 
accomidishing a most successful journey. From Berbera he proceeded southward 
to Lugh, on the Jub river, whence he made his way westwards to Lake Stefanie. 
About 100 miles east of the lake he discovered a remarkable salt crater 1300 feet 
deep, while to the southward of it (as also subsequently to the west of Lake 
RudolO a bed of good coal was met with. Passing to the northward of Lake 
Rudolf, Mr. Cavendish was struck with the size of the Nianam river, the identity 
of which with the Onto liad alre.ady, as mentioned in our last number, been 
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demonstrated by Captain Bottego. The country west of the lake, as seen from a 
mountain 5000 feet high, is described as a mass of uninhabited mountains. 
Between these and the lake-shore, however, is a fiat plain 50 miles wide, which, 
as noticed by the Italian travellers, accounts for the fact that too great a width 
was assigned to this part of the lake by Von Hohnel, who merely surveyed it from 
the opposite shore. The plain is, however, according to Mr. Cavendish, often 
flooded by the lake-water to a considerable distance. Like,Captain Bottego, the 
English traveller continued his march along this western shore of the lake, but, 
instead of turning back at the mouth of the Tirgoll riv^er, he kept on in a southerly 
direction, and thus made perhaps the most interesting discovery resulting from his 
journey, viz. that the Teleki volcano at the southern extremity of Lake Eudolf has 
been completely shattered by a recent convulsion, nothing now remaining but a 
plain of lava. It may be remembered that when Dr. Donaldson Smith passed to 
the eastward of the lake, the volcano seemed to be very active, sending up great 
clouds of smoke. On his further journey to Mombasa by way of Lake Baringo, 
Mr. Cavendish discovered a new lake, in which had been another volcano, but this 
has now shared the fate of Mount Teleki. We hope to hear from Mr. Cavendish 
a full account of his journey at an early meeting of the Society. 

M. Foa’s Expedition in Central Africa. — Writing to us from Abercom, 
at the south end of Lake Tanganyika, in July last, M. Foa announces the safe 
arrival of himself and his caravan at that point. He had deviated, en route, from 
the usual road to Tanganyika, and explored the Awemba country, mapping the 
course of the Chozi and Chambezi rivers, hitherto shown incorrectly on the maps. 
After making some astronomical, zoological, and ethnographical observations on 
Lake Tanganyika, M. Foa hopes to proceed to the Congo river, and thence to 
French Congo, by new routes. 

The French in the Lake Chad Eegion. — The latest news of M. Gentil, 
published in the French papers, states that that explorer began the last stage of 
his journey to Lake Chad in May last, taking with him the steamer, the Leon Blot, 
intended for the navigation of the lake. Five permanent posts had been established 
between tbe Ubangi and the Shari. Meanwhile a commercial mission to the same 
legion has been entrusted to M. de Behagle, who, with his second in command, 
M. de Meziere, recently left Loango en route for Brazzaville by way of the Kwilu. 
Both explorers already possess some experience of the country to be traversed, 
having accompanied M. Maistre on his journey to the Niger basin. They are said 
to be taking with them a large quantity of merchandise for exchange with the 
natives. 

The Deposits of the Nile Delta . — The Proceedings of the Boyal Society, 
No. 369, contains a second paper on this subject by Prof. Judd, forming a second 
report of the ‘‘ Delta Committee ” of the Royal Society. The first report {Proc. 
Jl.S., No. 210) was noticed in our vol. viii., 1886, p. 189. This gave an account of 
borings which reached a maximum depth of 81 feet without touching the rock on 
which these deposits lie, and from which the Nile valley was originally excavated. 
With the co-operation of various military and railway authorities, the committee 
has since carried out further borings with a Legrand-and-Sutcliffe boring apparatus 
at a selected station in the neighbourhood of Zagazig, and a depth of 345 feet below 
the surface has been reached, still without any indication of solid rock. The deposits 
passed through, however, are of considerable interest, and Prof. Judd incorporates 
in his paper reports on the lithological characters by Dr. Karl von Zittel, of Munich, 
and on the scanty fossiliferous yield, by Prof. Rupert Jones. From the surface to a 
depth of 115 feet, the strata passed through in the new Zagazig boring — which, 
It should be mentioned, was carried out under the superintendence of Captain 
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Dickenson, n.E., — closely resembled those described in the previous report ; but at 
that depth a remarkable change occurred, the blown sand and alluvial mud of the 
Nile suddenly giving place to masses of shingle and sand, which prevailed down to 
the greatest depth reached, except at 151 feet, when a band of yellow clay 2 feet 
thick was passed through. Specially coarse shingle beds, some containing rounded 
pebbles up to the size of a hen’s e^g, were met with at depths of 121, 160, 175, 100, 
208, 25o, 205, and 270 feet. This boring is compared with one made at Eosetta 
by Mr. T. E. Cornish, c M.u., director of the Alexandria waterworks, which showed 
the same sudden change, but at a depth of nearly 144 feet. The surface of these 
gravelly deposits, which were evidently laid down under conditions totally diti’erent 
Irom these whioli prevailed while the delta deposits were formed, seems accordingly 
to be very irregular, and the determination of their geological age is a problem of 
the greatest importance. Sir Samuel Baker suggests that the “ turtle backs ” of 
this region, patches of sand which appear like i.slanls in the wide expanse of dark 
alluvium, may be parts of this original floor; hut it is possible that they may be 
only lenticular masses of blown sand, alternating with the alluvial deposit. Un- 
fortunately, all attempts to obtain contemporary fossils have been fruitless, although 
derived fossils are in some cases abundant. The spot where the Zagazig boiing was 
made is directly opposite to the Great Wady (W. Tumilat), which opens on the 
delta from the east, and it is therefore possible that much of the gravelly material 
may have been brought down by this tributai y rather than by the main stream of 
the Nile; hence the section obtained may not be so good an average sample of the 
sub-delta formation as it might have been. But there is little doubt that we have 
heie a series of deposits which must have been laid down when the land was at 
least 100 to oUO feet higher th.au it i.-. at present, and when the lower Nile, instead 
of forming an alluvial tlat, was depositing coarse sands and gravels. Upon this 
very uneven surface the alluvial sands and muds of the delta were deposited as the 
surface gradually sank below the level of the Mediterranean. 


Alfred Ksiser s Journey in Africn. — Dr. Scholler, whose journey to 

the Victoria Nyanza in 1896 has been more than once referred to, was accompanied 
by Herr Alfred Kaiser, who appears to have undertaken the soieiitiflc work of 
the expedition, while Dr. Scholler travelled mainly for purposes of sport. Herr 
Kaiser has now returned to Germany with extensive scientific collections, and a 
short sketch of his journey appears in the twelfth number of the current volume of 
Globus. One of the principal objects of the expedition was the exploration of the 
great East African valley between Lakes Jlanyara and Naivasha. I’rooeedmcr by 
way of Kilimanjaro and Great Arusha to Simaugori, north of Manyara the travellers 
made their way northwards along the valley floor towards the Natron lake. An 
attempt to ascend the active volcano Doenyo Ngai was frustrated by the attack on 
the party by a rhinoceros, by one of which animals Herr Kaiser had previously 
been badly wounded From the Natron lake the travellers followed the Guaso 
Njiro, which enters that lake after breaking through the wall of the valley from the 
north-west. Reaching Kavirondo, Herr Kaiser fell ill, and was unable to accompany 
Dr. Schuller to h ganda He returned to the coast by way of Lake Naivasha, in the 
neighbourhood of which he continued his examination of the “ rift valley ” It is 
said that his researches will throw new light on the uuestion of its mode of orDin. 
The scientific resu ts of Uie journey include careful topographical surveys, a number 
o mountain profiles, and collections of object.s relating to botany, gcAo^y, and 


AMERICA 

The utilization of Niagara.— Mr. T. Commerfi.i-.i * i , 

Froceeain,s of a. Foyul InsGtuUou a very readable abstia of aTctro: It: 
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gigantic engineering works, already in part carried out, for collecting and dis- 
tributing part of the vast energies of Xiagara Falls. A clear and non-technical 
description is given of the power installation at work on the American side, with 
its intake canal adequate to the development of 100,000 horse-power, the gigantic 
wheel-pit cut out of the rock to accommodate the 5000 horse-power turbines, and 
the colossal dynamoes which convert the energy into electricity. It is proposed to 
carrj^ out similar works on the Canadian side, and when both stations are in opera- 
tion it is estimated that no less than 350,000 horse-power will be available, a 
quantity which, although it only represents one-twentieth of the whole power 
supposed to be locked up in the falls, is nevertheless calculated to mean a saving 
of two millions sterling annually to Xew York State alone for motive-power. The 
geographer and geologist may find instructive information in the minute studies of 
the work of Xiagara incidental to this immense undertaking. 

The Mesa Eucantada of New Mexico. — We learn from Science (September 
17) that a survey of the “ Enchanted Mesa,” or Mesa Encantada of Xew Mexico, 
has been made by a part}' sent out by the United States Bureau of Ethnology. As 
we have already mentioned {ante, p. 214), an expedition to this mesa or sandstone 
tableland — the summit of which, according to native tradition, was once the site of 
an Indian settlement — was undertaken a few months ago by Prof. W. Libbey, 
who appears to have made a successful ascent, but without finding evidence of 
occupancy. A party, composed of Mr. Hodge, Major Pradt, and others, has since 
ascended the mesa, which was found to attain a height of 431 feet above the plain. 
Several potsherds, two stone axes (broken), and one or two other articles were 
found on the narrow crest, while abundant potsherds, etc., were seen in the talus 
swept down from the summit. .411 vestiges of the ancient trail ascending the talus 
have vanished, but some traces of the hand and foot holes in the rock above were 
discovered. A survey of the mesa was made, and photographs taken by the party. 

Boundary between Mexico and British Blonduras.— A parliamentary 
paper has lately been issued (Treaty Series, Xo. h, ISyT) relative to the boundary 
between Mexico and British Honduras, accompanied by a map on which the accepted 
line is clearly laid down. The treaty regulating the bound.ary was signed on July S, 
ly93, but was supplemented in April last by an additional article, while the rati- 
fications of the whole treaty were only exchanged on July 21. In the treaty con- 
cluded between Great Britain and Guatemala in 185S, a line was agreed tipon, as 
part of the western limit of British territory, which should run due north as far as 
the ^Mexican frontier. As, however, this had not been precisely defined, while the 
boundary between Mexico and Guatemala, as agreed upon in 1882, depended to 
some extent on the position of the British frontier, the need clearly existed for an 
agreement between this country and Mexico on the subject. As now defined, the 
boundary runs thus ; Beginning at the strait which separates Ambergris cay from 
the mainland of Yucatan, and passing between two small cays lying north-west 
of the former, it afterwards coincides with portioms of the following parallels and 
meridians : l.s° 10' X., 88^ 2' W., 18° 25' X., 88° IS' W., 18° 281' X. This brings 
it to the mouth of the river Hondo, the deepest channel of which is followed — 
.41bion island being left in British territory — as far as the junction of Blue creek 
and Booth’s river. It contiums up Blue creek as far as the meridian of Garbutt’s 
falls, which forms the northern part of the boundary between British Honduras 
and Guatemala, running then south along this meridian to the point where the 
three boundaries intersect. The clause added during the present year secures to 
Mexican vessels, in perpetuity, the free navigation of the strait between Ambergris 
b.q\ and the mainland, and of the territorial waters of British Honduras in general. 
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Influence of Physical Conditions on Economic Development in 
Tropical America, — In a short article contributed to the first quarterly Bulletii' 
of the American Geographical Society for the current year, Mr. F. C. Xicholas 
draws attention to the importance to intending settlers of a knowledge of the ways 
in which, atmospheric, physical, or geological conditions affect the healthiness, and 
consequent capabilities of development, of different areas in Tropical America. It 
is the want of this knowledge which has brought about the great sacrifice of 
human life in the endeavour to open up certain localities, while other vast regions 
capable of supporting a large population have remained almost unoccupied. It is, 
of course, the lowlands which should be avoided as a general rule, but there are 
exceptions in particular cases. One of the principal conditions needed is the free 
circulation of the atmosphere, either through the trade winds or local currents, and 
this is largely affected by the disposition of mountain ranges. Zones of stagnation 
are usually caused by abrupt unbroken ranges lying in the path of the trade wind. 
Good natural drainage is of the greatest importance, and excessive rainfall, though 
otherwise disadvantageous, is no drawback where this is present. Geological con- 
ditions should also be studied with care. Swamps often occur where troughs are 
formed by tilted strata, or where impervious underlying strata form basins. Recent 
alluvial deposits are as a rule dangerous; but older alluvium, if well drained, is 
often desirable. A sketch-map is given showing roughly the distribution of 
favourable and unfavourable districts, but on too small a scale to be of much 
practical value. The unfavourable districts are, of course, as a rule those along 
the coast?, but much of those of Central Americ.a, especially towards the Pacific, 
and that of Venezuela, with the exception of the Orinoco delta and the shotes of the 
Gulf of IMaracaibo, are regarded as suit.able fur settlement. 


Tierra del Fuego.— The September number of FehriKanns Mitkihimjen 
contains a brief preliminary account of the work of the expedition to this archi- 
pelago under the command of Dr. Otto Nordenskjold in ISOo-bd. The account is 
accompanied by a map on the scale of 1 ; l,600,tii)i). “With regard to the scientific 
results of the expedition Dr. Nordenskjold can say little, as the considerable 
zoological and botanical collections have not yet been worked up. Work was done 
with the drag-net and trawl at thirty-seven stations, and land, fresh-water, and 
coast forms were collected at forty stations. From a geological point of view, the 
fossils of animals and plants that have been collected point to a Tertiary climate 
somewhat but not much warmer than the present. Afterwards an ice-period 
supervened. The ice completely covereci Tierra del Fuego, and filled the straits of 
Magellan, but nowhere reached the present Atlantic coast north of .02° S. At the 
end of the glacial period Tierra del Fuego was about 200 feet lower than at present ; 
hut elevation seems now to have ceased, or, at least, to be going on very slowly. 

Cable-laying on the Amazon Eiver.— The P,v, c/s of th- n^ja! 
Institution contains a brief abstract of Mr Alexander Siemens’s lecture on the 
above subject, delivered on May 15, ISfMi. Belem, the capital of the state of Paid 
has been connecte.l by a sub-tluvial cable with Manaos, the capital of Amazonas’ 
and the intermediate stations, and branch cables from Para to Camet i on the 
Tocantins, and from Sautarem to Alemquer, serve to open up communication with 
a large area of what has hitherto been almost inaccessible country The p-elimin irv 
surveys were made during the hottest season, in the month of October while the 
cable was laid during January and Febru.iry after the rainv season had bemm • the 
meteorological observations made on board ship are accordingly of corlide’rable 
interest. Observations of river tempierature during the cable-layin<r expedition 
show a remarkable uniformity, indicating rapid movement of a verv larae bodv of 
water. The abstract does little more than mention n any points of cre°at inte",e-t 
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with regard to the Amazon and its tributaries — the steep banks and flat bottom 
characteristic of the channel through the Tabatinga or hard clay banks of the 
narrows ; the extraordinary narrowing at Obidos, where the whole volume of water 
passes through one channel a little over a mile wide, at an average rate of three 
knots, the depth obtained by Thomson sounder being 58 fathoms ; the remarkable 
navigation of the “ furos ” or channels connecting the Para river with the Amazon ; 
and the peculiarities of the rubber trade of the islands of the lower Amazon, 
centred at Breves. Accurate and extensive information has evidently been col- 
lected on these and many other things in the manner characteristic of expeditions 
of this kind, and in addition collections were made, particularly during an enforced 
delay at the mouth of the Baiassu, not far from Breves, by two naturalists from the 
British Museum. It is interesting to note Mr. Siemens’s remark with reference to 
photographs illustrating the lu.xuriance of the vegetation met with everywhere, 
that “ no attempt will be made to describe it, as that has been done to perfection 
in the classical works of Bates and Wallace ; . . . hardly anything new can be 
added to their description of the general features of the Amazon valley.” 

The Argentine Andes.* — The seventy pages of text in this book are chiefly 
occupied with descriptive matter referring to the excellent photographs of scenery 
reproduced in collotype. The author made two journeys from Europe to the La 
Plata and the mountainous regions of the Argentine, the first time chiefly by way 
of reconnaissance, and the second with the primary object of fully exploring some 
of the valley's flanking the mountain mass of Aconcagua. On the second journey 
the valleys of the Eio de las Bodegas and Rio do las Prevas, and of the Bio de los 
Horcones were surveyed up to their glaciers, but the work was cut short by the 
Argentine authorities, who considered fuither exploration of the mountain inex- 
pedient, pending settlement of boundary disputes with Chili. The narrative contains 
observations on many points of geographical and geological importance, and gains- 
considerably in interest from the fact that Mr. Vines and the guide Zerbriggen 
have since ascended Aconcagua from the Horcones valley. A good sketch-map is 
appended, and some of the panoramic pliotographs, with the direction angles marked, 
are of exceptional merit. 

POLAR RE8I0NS. 

Mr- Arnold Pike’s Cruise in the Arctic Seas. — During the jrast summer 
Mr. Arnold Pike and Sir Savile Crosjley made an interesting cruise off the east 
coasts of Spitsbergen and Kong Karls Band. IVe hope shortly to receive from 
Mr. Pike a full account of the observations made during the cruise, but meanwhile 
the following details will be of interest. After steaming through Hinlopen straits 
and coasting Jforth-East Land as far as Cnarles XII. island, the voyagers returned 
through the strait and crossed over to Kong Karls Lind. These islands were twice 
circumnavigated, and a landing elfectEd in several places. An advance was then 
made for about 40 miles in an east-north-east direction from the east point of Kong 
Karls Land, no sign being seen, in clear weather, of the land supposed to have been 
discovered by' Captains Johanneseu and Audreaseu in 1884. Mr. Pike considers 
that the nature of Kong Karls Laud, consistiug as it does of high land to the east 
and west with low land in the centre, may have given rise to the belief that wliat 
is really continuous land formed two or even three islands. There is a small island, 
8 miles in length, a little north of the east end of Kong Karl, and what stemed to 
be a lofty island was sighted in an east-iiortli-east direction from the north end of 
Bremen sound, but, as the weathei was thick, the existence of such an island seems- 


‘ Ausiehteii aus Sud nuerika.' A'on .Ic.m It.ibil. Berlin • Dietrich Beiiuer, 
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somewhat douhtful. Kong Karls Land was free from snow, and from the well- 
marked sea-beaches with driftwood, etc., upwards of 100 feet above the present 
^ea-level, Mr. Pike concludes that the land is rising. Many bears were met with 
on it. Throughout the whole voyage no old pack was seen, and the sea generally 
was remarkably free from ice. Mr. Pike was informed by the captain of a walrus 
sloop that the water was much warmer than usual. 

Lieut. Peary’s Latest Expedition. — Further details respecting Mr. Peary’s 
arctic cruise during the past summer have been telegraphed by the Times corre- 
spondent at St. John’s, Xewfoundland. The steam-whaler Hope, Captain John 
llartlett, with Mr. Peary and various scientific parties on board, left Boston on 
July IS, and, having put ashore the latter at the spots chosen by them for scientific 
research, reached Whale sound, Inglefield gulf, on August 10. This point, which 
the explorer had made his headquarters on previous expeditions, was visited with 
a view to making arrangements with the Eskimo for the polar expedition planned 
by Lieut. Peary for next year, details of which have already been given in our 
pages (vol. ix. p. 223). The explorer puts much stress on the co-operation of the 
Eskimo, and was able to secure the prospective services of six families, who will be 
awaiting his arrival next spring. The Cape York meteorite, said to weigh 70 tons, 
was got on board on the return voyage after incredible efforts, and the Hope pro- 
ceeded homewards, picking up tbe scientific ]iarties en route. The meteoiite is to 
bo placed in the Museum of Natural History in New York City. 

MATHEMATICAL AND PHYSICAL GEOGRAPHY. 

Seiches and their Cause. — M. Forel contributes to the Academie des Sciences 
(Comptes Headas, lt<07. No. 20) a valuable note containing a careful examination 
Ilf the relation between sudden chances of barometric pressure and the amplitude 
(if the waves known as seiches. Taking as a specimen a record at the Tour St. 
.facques in Pans, of a sudden barometric variation of C mm. in a few minutes, 
Prof. Forel compares this with the amplitude of the highest seiche on record at 
Geneva — l't<7 metres, on October 3, 1841. The comparison is worked out as 
follows: (a) b-urometric change of ('> mm. represents 82 mm. of water — amplitude 
of wave 103 mm.; ^h) these waves are frequently hinodal. and may therefore be 
doubled in amplitude by interference, 320 mm.; (o) observation shows that a wave 
at Chillon may he quadrupled by the time it reaches the observatory at Secheron 
through the narrowing of ths lake, alter the manner of a “bore;” (d) and at 
Geneva the amplitude may be half as much again as at Secheron, giving a total 
of l-;i5 metres. Hence an observed change of i)re.ssure is more than suftioient to 
produce the highest oh.served seiche. 

GENERAL. 

New Soundings and Deep-sea Temperature Observations.— We have 

leceived the Admiralty list of oceanic deptlis and serial temperature observations 
fir the year 18P0. Must of the work has been done by H.M.SS. Pemjuin and 
ir.ifei'('7Vc/( in the Southern and South-Western Pacific, the former series includinir 
the now famous soundings of 5117 fathoms in lat. 28° 4J' s., Ion"-. 176° 4' W. and 
5155 fathoms in lat. 30° 28' S., long. 170° 39' W., and those in the neighbourhood 
of Funafuti in connection with the scientific investigations on that island. A 
few soundings in the Western North Atlantic were made by H.M.S. HauiUer 
H.M.S. Sterh contributes some from tlie Mediterraiieao, and" the remainder are 
from the Indian Marine Survey vessel I h cestijntor and three telegraph ships 

Death of the Amazonian Pilot, Captain Manoel TJrhano di Monte — 

We learn from the sketch for September 22, that the famous pioneer of the 
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Amazon and its tributaries, Captain Manoel Urbano, died recently at his farm near 
Manaos, at the junction of the Eio Negro with the Amazon, at an age, it is stated, 
considerably exceeding a century. Urbano’s services to the cause of geography had 
been no slight ones, as he had served as pilot or guide to most of the chief exploring 
expeditions into the unknown parts of the Amazon basin, notably that of Chandless 
for the exploration of the Bio Purus in 1864-1865. He is described as a short, 
slightly built, dark mulatto, with much of the Indian in his constitution. A 
portrait given by the Sketch shows both the intellectual form of his head and the ex- 
pression of a gentle, amiable nature. Urbano had constantly endeavoured throughout 
his life to shield the aboriginal Indians of the Amazon, with whom he mixed freely, 
from the aggressions of traders and rubber collectors. The story of adventure by 
Mr. J. lY. Wells, entitled ‘ The Voice of Urbano,’ is founded to a large extent on the 
life-history of the venerable pioneer. 


OBITUARY. 

E. von Mojsisovics. 

The talented geologist and palaeontologist, Edmund Mojsisovics, of Mojsvar, died at 
the end of August last at Feldbach, in Styria, after a prolonged illness caused by 
brain disease. Born at Vienna on October 18, 1839, his principal claim to recog- 
nition as a benefactor to geography lay in the foundation by him, in 1862, of the 
Austrian Alpine Club, which — largely also through his efl'orts — was amalgamated 
with the German Alpine Club in 1873. In 1867 he entered the Imperial College 
of Geology, and in 1870 became chief geologist and mining expert. In 1891 he was 
elected an effective member of the Vienna Academy of Sciences, and in 1892 was 
appointed Vice-director of the Imperial College. He was best known for his 
palajontological work, the most valuable outcome of which, in addition to minor 
contributions, was his great work entitled ‘Die Cephalopoden der Hallstatter 
Kalke,’ which appeared in two volumes accompanied by an atlas. His services 
in the field of geographical morphology were, however, by no means inconsiderable. 
For example, in his work on the dolomites of the Southern Tirol, he confirmed 
and extended the theory, propounded by Baron von Richthofen nineteen years before, 
which considered them to be the remains of former coral reefs. Valuable also from 
a morphological point of view was his demonstration of the constancy of mountain 
elevations in the Alps ; as, again, was the idea — which originated with him — of the 
division of the Alps into ticu main sections. West and East Alps, separated by 
the line drawn through the upper Rhine and the Splugen pass, in coutra-dis- 
tinction to the subdivision (morphologically) into thne parts. In many ways, 
too, his reseaiches on the phenomena of the “Karst” laid the foundation of 
our present knowledge. They were in part a result of his scientific work in the 
mountains of Bosnia and Hercegovina, in the morphological and geological explora- 
tion of which he took a large share. Finally, it deserves mention that the 
zoo-geographical section of the great geographical woik set on foot by the late 
Crown I’rince Rudolf, entitled ‘ Die Osterie.ohisch-Ungarische Monarchie in Wort 
und Bild,’ was contributed by Mojsisovics. Tbe deceased scientist was in 1896, 
at bis own wish, transferred to Gratz, where he held the post of Professor of 
Zoology. 

No. V. — November, 1897.] 2 u 
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GEOGRAPHICAL LITERATURE OF THE MONTH. 


Additions to the Library. 

By HUGH ROBERT MILL, D.Sc,, Librarian, R.G.S. 


Thb following abbreviations of nouns and the adjectives derived from them are 
employed to indicate the source of articles from other publications. Geographical 
names are in each case written in full ; — 


A. = Academy, Academic, Akademie. 
Ann. = Annals, Annales, Aunalen. 

B. = Bulletin, Bollettiuo, Boletim. 

Com. = Commerce, Commercial. 

C. Rd. = Comptes Eendus. 

Erdk. = Erdkunde. 

G. = Geography, Geographic, Geografia. 
Ges. = Gesellschaft. 

I. = Institute, Institution. 

J. = Journal. 

M. = Mitteilungen. 


I Mag. = Magazine. 

I P. = Proceedings, 
i B. = Eoyal. 

j Eev. = Review, Revue, Eevista. 

S. = Society, Societe, Selskab. 

Sltzb. = Sitzungsbericht. 

■ T. = Transactions, 
j V. = Verein. 

! Verb. = Verhandlungen. 
i W. = Wissenschaft, and compounds. 
I Z. = Zeitschrift. 


On account of the ambiguity of the words octavo, quarto, etc., the size of books in 
the list below is denoted by the length and breadth of the cover in inches to the 
nearest half-inch. The size of the Journal is 10 x 01. 


EUROPE. 

Alps — Glaciers. Jahrh. i^chiceizer Alpeucluh 32 (1S97) : 282-300. Forel and Du Pasquicr. 
Les variations pe'riodiques des glaciers des Alpes. Par Prof. Dr. F.-A. Forel et 
Prof. Dr. L. Du Pasquier. 

This is the soveuteeuth rcpoit of the Commission for the study of the glaciers of the 
Alps. 

Austria — Istria. il/e'ni. .8. .V/WeiJopic 1 (3)(180(j) • l-2o. Marinitsch. 

La Kacna-J.ima (IWbime des Serpents). Par M. J. ilarimt:ch. With Plans. 

Austrian Alps, ill. G. Ges. TFien 40 (1897) : 421-1.')0. Schonberger. 

Orumetrisclies aus den Xiedcreu Tauern. Von Franz SL-hdnberwer II, Die 
Thfilcr. 

This jiapi r includes elaitorate statistics of 121 valleys of the Austrian Alps, witli 
reference to their length, elevation at dillerint points, angle of slope, etc. ' 

Austrian Alps. Deiifsc/ie G. 19 (1897) : 481-181. Umlauft. 

Die Balm auf den Wiener Sohneeberg. Von Friedrich Umlauft. With Illustrations. 
Central Europe— Ice Caves. Ap^ialachia 8 (1897) : 201-299. Balch 

Ice Cave Himtiug in Central Europe. By Edwin Swift Balch. With Illustrations. 
France— Brittany. /. dat/irop. I. 27 (1897) ; 90-103. Topinari. 

On the Anthropology of Brittany. By Prof. Paul Topiuaid. Communicated bv J, 

G. Garson. 3i D. " ’ 

France— Correze. il’in. S. Spe'leloyie 1 (7) (1897) : 1-32. Lalands. 

Les Grottes artificielles dc^ Em irons de Brive (Correze). Par M. Philibert 
Lalaiide. il iOt Plaits and Illustrations. 

It is suggir-ted that the artilicial ca\es here describcil and iigiired were excavated 
at a very eaily period by a prehistoric race accustomed to natuial cave-dwellini^ 

France— Cote d'Or. Me'm. S. Speleologic 1 (8) (1897) : 1-28. Drioton. 

Lea Ca% ernes de la Cote-d’Or. Par 31. Clement Driotou irif/i Plans and Ulus- 

tiatio/iS. 

Explorations amongst the caverns of Cote d’Or, with diagrams aud photographs. 

France— Gard. .< I (2) (1890) 1-38. Mazauric aud Cabanes. 

Lc Spelunqiie de Dions (Card). Par 3131. F. 3Iazauric and G. Cabanes. With 
lllustratitii'^. 

The elesoripticn of the cavern of Dions is accompanied bv a list of the flora of that 
part ot tliu department Gard. 
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France — Jura. S. S^j^^blogie 1 (4) (I89C) ; 1-24. Eeuauld. 

La Clrotte de Banme-les-Messieura (Jura). Par M. Edmond Eenauld. With 
I’lan and llludrations. 

France — Jura. S. Sj/eJeologie 1 (6) (1S90); 1-3G, Vire. 

La faune soutcrraine, etudes stir la Faune Caveruicole du Jura, avee quelqueg mots 
sur la faune des Cataoombes de Paris et des souterrains refuges de Naours (Somme;. 
Eecherches prehistoriques dans le Doubs et Is Jura. Par M, Armand Tire. 
With Plains and Illustrations. 

Franca — Lozere. Mem. S. S/jeleologie 1 (5) (IS9G): 1-28. Carriere. 

La Grotte de Dargilan (Lozere). Par 31. Gabriel Carriere. With Plans and Illus- 
trations. 

France — Marseilles. Mem S. Sp^^ologie 1 (9) (IS97) : 1-70. Fournier. 

Les Cavernes des environs de Slarseille. Par 31. E. Fournier. With Plans. 

A generalized study of the caverns of the neighbourhood of 3Iarseilles, taking 
account specially of the fauna discovered in the cave deposits. 

France — Mont Blanc. Alpine J 18 (1807) : 4G1-47L Wilbraham. 

The Narrative of an Ascent of 3Iont Blanc in 1830. By tlie Hon E, Bootle Wil- 
braham. With an Introductory Note by Douglas W. Freshfield. 

France — Padirac. Me'm. S. Speleologie 1 (1) (1890) : 1-24. Martel and Eupin. 

Troisieme exploration du Gouffre de Padirac (Lot). Par 3131. E.-A. Slartel and 
E. Eupin. With Illustrations. 

France — Vosges — Place-Names. B S.O. de V Est (lS9i>) : 35G-3G.'). Fournier. 

Sur la prononciation de quelques nc^ms de lieus Jans les 3'^osge3. Par A. Fournier. 
Germany. Globus 72 (1897) ; 69-77. Jansen. 

Die 3Iuggetberge, der 3Iuggelsee uud der Teufelssee bei Friedriohshagen in der 
3Iark. Beschreibung. Entstehung, Sagen und Sprachgeschichtliches. Von Dr. 
Hubert Jansen. With Maps. 

Germany. Aus alien Weltteilen (\S07) : 537-542, 5S1-5S7, 605-614. Oehlmann, 
Die Herzogtiimer Bremen und Verdeu. V'on Dr. E. Oehlmann. 

Germany. Eiohter. 

Bibliotheca Geographica Germanise. Litteratur der Landes- uud 3'olkskunJe des 
Deutschen Eeiel.s bearbeitet im Auftrage der Zentral-Kommission fiir wissen- 
schaftliche Landeskunde von Deutschland dutch Paul Emil Eichter. Autoren- 
Eegister. Leipzig; W. Engelmann, 1897. Size 91 x 6, pp 54. 

This is the author’s index to the great bibliography of Geimany. 

Germany — Frisian Islands. Leichsering. 

Aus alien Weltteilen H : 505-514, 549-557. 

Zur Eettung der nordfiiesischeu Insellaiide. Von Aug. C. Leichsering. With 
Illustrations. 

Germany — Prussia. Gfobag 72 (1897) : 10-12. Andree. 

Das zweiherrige Dorf At^ltorf uud die preussisch-brannsehwoigische Grenze bei 
demselben. 3’on Eichard Andree. With Plans. 

The town and district of Woltarf present as curious an instance of complicated 
political gcogiaphy as can well be found, both being divided up like irregular chess- 
boards into detached areas subject to the jurisdiction of Prussia, of Bnrasiviek, or of 
both conjointly. 

Holland — Waterways. Peekman. 

Tijds. K. Xed. Aanl. Genoots. Amsterdam (2) 14 (1897) : 365-396, 
Waterwegen in Oud-Holland. Door A. A, Beekmau. With Map. 

X historical map describing the ancient canals of Holland, with a map of the dykes 
and canals existing in 1631 between Rotterdam and Amsterdam. 

Hungary — Historical. M.G. Ges. T17e» 40 (1897) : 457-524. 

Die Bevblkerung Ungams zur Zeit der pr.igmatiachen Sanction. 

Extracts from a Hiingariau work published on the occasion of the millennium 
celebration, which deals nominally with the population of Hungary in 1720-1721. The 
work is really much more exttnsive, being a general .statistical account of the monarchy 
in the tirst quarter ol tlie eighteenth century. 
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Italy — Lago Ji Facino. G/oixis 72 (1897) : SS-94, 105-110. Hassert. 

Der Fucini;!' See einst imd jetzt. Von Kurt Hassert. With Map. 

Mediterranean — Crete. H.S.G. ijo« 14 (1897) : 375-38G. Chimbeyron. 

I.’Ile de CiL'te. I’.ir E. Chambeyron. 

Portugal — Wine Industry. 

Le Vin de Porto ii I’Exposition de Bruxelles. 1897. Size 6J X 9, pp. 32. 
lllu-^tfations. Presented hy V A^sen'iaiion Conimerclale de Porto. 

Russia— Finland. .Ida SI. Si i. Fenniese 21 (1896) : 1-184. Homen. 

Ueber die Bodeatemperatur in Mustiabi. Von Theodor Homen. 

On ten years’ observations of Earth-temperatures in Southern Finland (60’ 49' N., 
23’ 47' E.), made in tlie open country and in forests. The observations are recorded 
in full, and are very comprehen:>ively discussed with relation to depth in the soil, 
seasonal change, the intiueiice of dry and wet summers, and the effect of snow-covering 
in winter. 

Scandinavia. K. Srensh. Veh ns.-.4. Hand/inpar 28 (1896) : 1-210. Tornebohm. 
tlrunddragi n af det centrala Skandinaviens hergbyggnad. Af A. E. Tornebohm. 
With Maps and Plate. 

Switzerland— Railways. Ber. Si ienti/iqne {i)S (1891) : 46-51,78-81. Hubon. 

Les chemins de fer suisaes. P.ir M. E. Hubon. 


Switzerland — Zermatt. Whymper. 

'The Valley of Zermatt and the Matterhorn. A Guide. By Edward Whymper. 
London: .lohu Murray, 1897. Size 7J x 5, pp. xiv. and 212. Maps and 
lllnstrations. Price '-'is. Presinted by the Author. 

Mr. AVhymper has produced a second Alpine Guide-book no less valuable and even 
more interesting than his guide to Cham mix. Dealing with the Zermatc district, he 
combines his uusurpasse 1 local knowledge with carefully selected historical matter. 
The thrilling ace mut of the first ascent of the Matterhorn is reprinted with notes from 
the autlior'a • Scrambles amongst the .Alps.’ There arc many excellent illustrations, 
and a wealdi of maps unusual in books ot the kind. 


United Kingdo.-n— England. J. Manchester G S. 12, 1896 (1897): 205-236. Tracy. 
'The Manchester Ship Canal : the Story in P.rief from 1708 to 1896. Bv W. 
Burnett 'Tracy. T17f/i Maji, Plan, and Illustrations. 

United Kingdom— Ireland. yineteenth Century i2 (1891): 185-205. Mayo. 

The Tourist in Ireland. By the Right Hon. the Earl of Mayo. 

A .-latemtut of the comfort of modern conditions ot travelling in Ireland. 

United Kingdom— Tide Tables. Harris and Goilen. 

'Tide 'T.ibles tur the British and Irish Ports, for the year 1898 : also the times and 
heights of Uich Water at full and chauge for the principal places on the Globe 
By Captains H. R. Hams aud W. N. Goalen. Loudon : J. D. Potter, [18971 Size 
10x6, Jip, xl. and 262. 


United Kingdom— Trade Contemporary Iteo. 72 (1897): 33:f-340. 
Oai Tr.ide with Germany aud Belgium. By Michael G Mulhall. 


MulhaU. 


ASIA. 

Afghanistan— Kafiristan. J. Anttrop /. 27 (1897): 75-89. Robertson 

Kiifiristan and its People. By Sir tieorge Scott Robertson, k.c.s i. H'trft Plates 
Asia. p , 

lutroductioii a I’llistoire de T.Asie, 'Turcs et Mongols des Orin-ines h 14lin 
LCm Cahuu. Ports: .V Colin A Cie, ls96. Size 9J xhT-^pp x'iv and 521) 
Presented by the F.ceeutors of the late Mr. AVy Elias. ^ ' ' 

After a short geographical chapter. M Calmn discusses successively the earliest in 
habitants of Asi,, the Turks and Islam, the Mongols. .Asia under the Mon.ols and 
concludes with an a.-c ,tiut ot limoiir aud the triumph of l.dam 'The book de ds’w iP 
the period which elapsed between the fall of the p'trsian eivdizaUon in As "unV be 
ris*. ut the irrtat power ol Cliina. 

Asia Minor. P B. Artillery I. 24 (1897) : 427-443. Clayton. 

Consular experiences in Turkey. By Colonel E. Ciavton With Map 
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China. M.S.O. Commere. Paris 19 (IS'Jl) : 477-511. Dujardin-Beaumetz. 

Le commerce de la Chine avec I’Etranger. Par M. F. Dujardiii-Beaumetz. 

China. 

China. Imperial Maritime Customs. 1. — Statistical Series: Nos 3 and 4. Re- 
turns of Trade and Trade Reports for the year lS9(j. Part i. — Report on the 
Trade of China, and Abstract of Statistics. Shanghai : Kelly & Walsh, 1897. 
Size 11x9, pp. 92. 

China. B.S.G. Paris (7) IS (IS97) : "(l-SO. Sculie. 

De Ta-tsicn-loii a Tse-kou (rive droite du Me'kong). 11 ootohre — 7 dccembre 1891. 
Nouvelle route a travers le pays de l.y-thaiig et de Bathing, passage du A'aloug- 
Kiang, du Fleuve Bleu et du Mekong. Par le R. P. ,1. Soulie. ]Vith Map. 

China and Japan. B.S.G. Lynn 14 (1897) ; 293-308. Pila. 

Le de'veloppement e'conomique de la Chine et du Japon. Par M. Ulysse Pila. 

China — Western Provinces. Hosie. 

Three Years in Western China : a Narrative of Three Journeys in Ssfi-ch’uan, 
Kuei-chow, and Yiin-nan. By Alexander Hosie. Second Edition. London: G. 
Philip & Son, 1897. Size 9 x 6, pp. xxviii. and 302. Map and Fnmtispiece. 
Price 6s. Presented by the Puhlislurs. 

Mr. Hosie’s excellent book on Western China will be welcomed in this cheaper 
edition, as it is a work of permanent value and popnlar interest. A preface gives a 
concise liistory of the changes in the Chinese commercial policy on the upper Yang-tze 
since 1889, when the book was written, and hears testimony to the vast importance of 
Sze-chuan and Y'unnan as producing areas. The development of the opium-maniifueture 
from native poppies is particularly striking. 

China — Western Sze-chuan. Bishop. 

A Journey in Western Sze-chuan. By Mrs. Isabella Bishop. From the Geo- 
graphical Journal for July, 1897. Size 10 x 6J, pp. 32 Map and Illustrations. 

China — Yunnan. Eouvier. 

Rer. G. 39 (1896) : 19, 1 10, 192, 267, 409 : 40 (1897) : 23, 8L 433 ; 41 (1897) : 26. 

La province chinoise du Yunnan et les routes qui y mcnent. Par G. Rouvier. 
With Maps. 

A careful study of the province of Y'unnan and the routes of approach. 

Hutch Bast Indies. Heeres and Van Biemsdijk. 

Dagh- Register geliouden iut Casteel Batavia vant passerende dacr ter plaetse als 
over geheel Nederlandts-India. Anno 1624-1629. Uitgegeven door het Departe- 
ment van Koloniiin onder toczicht van Mr. J. E. Heeres. Met eeu Inleiding van 
Jhr. Mr. Th. van Riemsdijk. ’s Gravenliage : M. Nijhoff, 1896. Size 11 x 7J, 
pp. viii. and 418. 

French Indo-China. X AsiatigMC 9 (1897) ; 1,85-222. Aymonier. 

Le Cambodge et ses monuments. La province de Ba Phnom. Par M. Etienne 
Aymonier. 

India. J. East India A. 29 (iS97): 17-18. Sewell. 

India before the English. By K. Sewell. 

Historical retrospects designed to bring out the actual condition of India before 
British supremacy was established. 

India — Baluchistan. Scottish G. Mag. 13(1897): 357-366. Yate. 

T.oralai. By Major A. C. Y'ate. 

India — Caste. Z. Deiitsrhen Morgenland. Ges. 51 (^IS97) : 267-299. Oldenberg. 

Zur Geschichte des indischen Kastenwesens. Von Hermann Oldenberg. 

A history of the caste customs in India. 

India — Frontier Tribes. J. Anthrop. I. 26 (1896): 161-201 : 27 (1897): 2 ol. Godden. 
Niiea and otlier Frontier Tribes of North-East India. By Gertrude 31. Godden. 
With Plates. 

India — Survey Report. 

General Report on the Operations of the Survey of India Department administered 
under the Government of India during 1895-9’6. Prepared under the direction of 
Major-General 0. Strahan, R e, Surveyor-General of India. Calcutta, 1897. SiZe 
13 X 8J, pp. 110 and L. Maps ami Plates. Presented by the Siirreyor-Genernl 
of India. 
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Indo-China. B.S.G. -Pam 18 (1897) : 81-95. Eoux. 

Eenseignements geographiques inedits recueillis, en dehors de I’itineraire Buivi, 
au enurs de I'expiyition du Prince Henri d’Oile'ans, de MM. E. Eoux et Briffant 
du Tonkin aux in lea (.l.invier 1895 — Janvier 1891). Par Emile Roux. 

Japan. Ehmann. 

Sprichworter und bildliche Ausdriicke der Japanisehen Spraclie. Gesammelt 
iibersetzt und erklart von P. Elimann. Tlieil i (von A bis G). Supplement der 
MitiheiluHQf a der Deutscben Gesellschaft fiir Xatur- und Yolkerkunde Ostasiens. 
Tokyo, 1897. Size 0 X G, pp xxii. and 48. 

Japan — Formosa. Eiess. 

ill. Deutscli. Ges. Natur- w. Volherhitnde Ostasiens, Tohin 59 Heft (1897); 405-447. 
GescUiclite der lubcl Formosa. Yon Ludwig Riess. 117lli Maps. 

Japan — Kamegaoka. J. To.', i/o G.S. 19 ( 1 896) : 169-216. Sato. 

Kameganka in the Province of Mutsu : its Physical and Geological Features ; and 
Relics of the Stone Age. By D. Sato, Eigakushi. [In Japanese.] 

Japan — Luchuan Bibliography. Trans. Asiatic S. Japan2i (ISSG) : 1-11. Chamberlain. 
Contributions to a Bibliography of Luchu. By Basil Hall Chamberlain. 


Japan — Musashi. J. Titi.yu G.,'>. 18 (1896) : :!S5-444 Yagi. 

The Topographical Distribution of Dolmens in Musashi. By S. Yagi. [In Japanese.] 
Malay Archipelago — Amboyna. Heeres. 

liijd. Taal-, Land- en VoJkenl:. Med.-Jndiii (6) 3 (1897): 510-595. 

Ambon in 1647. Door J. E. Heeres. 

Reprint, with introductory remarks, of a memoir written in 1647 by the outgoing 
Governor, Gerard Demmer. for the Use of his successor, Arnold de Ylamingb. 

Malay Archipelago— Borneo. Barth. 

Gverziclit der Afdueling Soekadana. Door J. P. J. Barth, Yerhandelingenvonhet 
Bataviaasch Genootscliap van Kunsten en AVetenschappen. Deel L. 2 Stuk. 
Batavia : Albreclit A Co., 1896. Size llj x 8, pp. 146 Plates. 

This work contains a sketcli of the Dutch relations with Soekadana since 1824, 
followed by a detailed description, mainly from personal knowledge, of the separate 
districts which make up tire division. 

Malay Archipelago — Krakatau. Muller. 

Tijds. K. Xed. Aardrijks. Genoots. Amsterdam (2) 14 (1897): 118-122. 

De oilandcn Krakatau en Langeiland. Door J. J, A. Muller. 

Short account of a visit of the Dutch government surveyors to Krakatau, in June, 
lS9i;. The thick layer of volcanic ashes which entirely covered the island at the 
eruption in 1883, is now out into deep ravines by the action of rain, making it almost 
impossible to traverse the island. ° 


Malay Archipelago— Philippine Islands. Virchow 

SUz. K.P.A. ir/ss. BcrKn (1,897) . 279-2S9. 

Die Bevolkerung der Piiilippinen. Yon Rud. Yirchow. 

On the type of tlie people— not on the population -of the Philippine Islands. 

Malay Archipelago — Sumatra Heyting 

Tijds. K. Ned. Aard. Genoots. Amsterdam (2) 14 (1897) , 209-:!20. 
Beschrijving der Onderafdeeliug Groot-Mandcling en Batan^'-Xatal Door Th 
A. L. Heyting. With Map. ° 


Ma'ay Archipelago — Sumatra. 

Tijds. Indische Taal-, Lund- en Volkenk. 39 (1896) : 327-366. 
Naar Midden-Sumatra in 1684. Door Dr. F. de Haan. 


Haan' 


Malay Archipelago— Sumatra. .nr. ,, 

Tijds. K. Ned. Aardrijks. Genoots. Amsterdam (2) 14 (1897) : 1-112 * 

Yerslageenerreis naar de Onafhankelijke B.itaklanden ten Noord. n van hot Toba 
uieer. Door C, J. AVestenberg. With Map. -'ouuon van net ioba- 

Malay Peninsula. J. Asiatic S. Benijid 65 (Pt. 2) (1896) : 339-516 K" 

Materials for a Flora of the Malayan Peninsula Xo. 8. Bv Georc^e Kino 
PhiUppine Islands. B S.G. Madrid Z9 ■. 

Comunicacione.s telegnificas submarinas en Filipiuuo. 


ag, M.B., etc. 
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AFRICA. 

Abyssinia. B.S. KMdiv. G. 4 S. (1897) : 701-722. Macaire. 

Mon Voyage en Abyssinie. Par S. G. Msg. Kyrillos Macaire. 

Abyssinia. Her. G. 41 (1897) ; 101-108. Eouire. 

L’Ethiopie La paix d’Addis-Ababa — La Question des Frontieres Ethiopiennes. 

L’ Avenir de I’Ethiopie. Par le Dr. Eouire. 

British South Africa. Contc/nporary lfe». 72 (1897) : 470-481. Holland. 

The Prospects of Ehodesia. By F. Catesby Holland. 

•Cape Colony. Johns. 

The Coalfields of the Colony of the Cape of Good Hope. By Percy .Johns (Kim- 
herley). Cape Town. 1897. Size 9J x 7J, pp. 1(1. 

■Congo State — Lake Leopold II. ilouvement G. 14 (1897) : 337-340. 

Le lac Leopold H. With Map. 

— Antinoe. A trovers le Monde {Tour du Monde) 3 (1897); 225-228. Gayet. 
La De'couverte du Temple de Eamses II. a Antinoe Par M. Albert Gayet. With 
Illustrations. 

Egypt— Dongola and Nubia. B.S. Klutdie. G. 4 S. (1897) : 745-765. Abbate. 

Dongola et la Nubie. Par le Dr. O. Abbate Pacha. 

Egypt— Flint Mines. J. Anthrop. I. 27 (1897) : 90-92. Seton-Karr. 

Discovery of the Lost Flint Mines of Egypt. By H. W. Seton-Karr. 

Egypt — Winter Climate. Quarterly J. B. Meteorolog. S. 23 (1897) : 154-198. Cauney. 

The Winter Climate of Egypt. By H. E. Leigh Canney, M.D. With Diagrams. 
Egyptians. Schweinfurth. 

Dr. G. Schweinfurth. De I’Origine des Egyptiens et sur quelques-uns de leurs 
usages remontant a, Tago de la pierre. Extrait du Bulletin de la Socie'te' Khe'diviale 
de Ge'ographie, IV' se'ne, No. 12. Le Caire, 1897. Size 9J x 6J, pp. 24. 

Lagos. P.E. CoZonfoZ J. 28 (1896-97): 275-304. Carter 

The Colony of Lagos. By Sir Gilbert T. Carter, k.c.m.g. 

Madagascar. Per. Franyaise 22 (1897) : 325-342. Duponchel. 

Madagascar ; Tin projet de chemin de fer. Par A. Duponchel. Map. 

Description of a projected railway from Mahanoro on the east coast to Antauanarino. 
Madagascar. Jl.S G. Par/* (7) 18 (1397): 96-105. Grandidier. 

Voyage de M. I.emaire dans TAndroy (Octobre 1896). Resume' par M. Alfred 
Grandidier. With Map. 

Madagascar. Ann. G. 6(1897): 368-369. 

L’organisation militaire et administrative de Madagascar. With Map. 

Madagascar. iUem. P.G. Jfal/ona 6 (1897): 193-198. MarinellL 

Media altezza dell’ Isola di Madagascar. Nota del soeio Prof. Olinto Marinelli. 
Calculations from the orographical map in the Annales de G€ographie give 602 
metres, or 1975 feet, as the average elevation of Madagascar. 

Madagascar. J.B. United Service I. 41 (1897) : 722-767. Oliver. 

The Madagascar Expedition of 1895-96. Summarized from the OflSeial Report 
of General Duchesne. By Captain S. Pasfteld Oliver. With Map. 

Madagascar and Reunion. Oliver. 

The Voyages made by the Sieur D. B. to the Islands Dauphine or Madagascar 
and Bourbon or Mascarenne in the years 1669-70-71, and 1672. Translated and 
Edited by Captain Pastield Oliver. With Facsimile Maps and Illustrations. 
[Supplement to the Voyage of Francois Leguat, issued by The Hakluyt Society, 
Nos. Ixxxii. and Ixxxiii , 1891.] London : David Nutt, 1897. Size 9J x 6, 
pp. xxxvi. and 160. Brice 10*. Gd. Presented by the Publisher. 

The original of this journal, which is now lirst published in English, was printed 
in Paris in 1674 in duodecimo form. The author, whose name, as appears from his 
dedicatory letter, was Duboi.s, went to Madagascar at the time of the early French con- 
nection with the island, apparently to find oflicial employment at Fort Dauphin. The 
chief intere.st in his account centre.s in his description of the fauna of Reunion (Mas- 
carenne as he calls it), including tlie dodo ami the gigantic tortoises of the island. The 
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present edition contains, in addition to tlie Editor’s notes, appendices Ijv well-known 
zeolfioiists on p>ointp witli reference to the fauna needin^ elucidation. Tlie s renter 
number of the illustrations are frrnn tlie photographs of Dr. Catat. 

Madagascar -Railways. Buponchel. 

Ecr. Scientijiqite (4) 7 (1807): 622-62.1. i71-iS0. 

Les chemins de fer de Jladagascar. Par M A. Dnponchel. 

Marocco. Bci-. Cr. 40 (1897) • 400-415 ; 41 (IS'.G) ; S-14. Houire. 

T.e Ain roc. Positions respectives des puissances Europe'ennes dans la question 
Al.irocaine. le Traite Franco- Alarocain ile 1845, I’avenir du Maroc. Par le Dr. 
Uouiie. 

Marocco — Fez. Maepherson. 

Aledical Report on the Alissiou of Sir G. Euan-Smith to Fez in 1892, with one 
plan. By Surgeon-Captain 5V. tr. Alacpherson. Army Medical Department. 
Report for the year 1S92, with Appendix. Vol. xxxiv. London : Eyre & Spottis- 
woode, 1894. Size in x 6J, pp. 314-379. 

This report contains valuable geograpliical observations on the journey to Fez and 
on that city. 

North Africa — Anthropological. Sergi. 

Giuseppe Sergi. Africa. Antropologia della Stirpe Camitica (Specie Eurafri- 
cana). Torino: Frati 111 Bocca, 1.S97. Size 94 x 64, pp. xvi. and 426. Maps and 
Jllustrations. Presented hij the Publishers. 

A treatise on the anthropology of the Hamitic races of Africa, which will be farther 
referred to along with other recent books on Africa. 

North-West Africa. ll.S.G. et d’Archeoloijie d’Orun 17 243-252. Bernard. 

Documents pour servir a I'e'tude du Xord-Ouest Africain. Par Augustin Bernard. 

A short account of a collection of documents relating to Marocco, many derived 
from native sources, made by order of the Governor-General of Algeria. 

North-West Africa. Ann. G. 6 (1897) : 357-36.!. De la Blache. 

La zone frontiere de I’Algerie ct du Maroc d’aprbs de nouveaux duoumeuts. P.ir 
AI. P. A'idal de la Blache. 

A review of the above-mentioned collection of documents. 

Nubian Desert. Quarterly J. Geolrg. .S'. 53 (1897) : 360-376. Lyons, Raisin, Aston, 
Note on a I’ortion of the Nubian Desert south-east of Korosko. I. Field Geology. 
By Capt. H. G. Lyons. It. Petrology. By Mi.-s C. A. Raisin, e.'C. HI. Water 
.Vnalyses. By AIiss E. Aston, b.sc. IVith Map. 

Somaliland— Stone Implements, -h. Anlhrop. I. i7 {1807) : 93-95. Seton-Karr. 

Further Discoveries of Ancient Stone Implements in Somaliland. By H. AV. 
Seton-Karr, With Plates. 

South Africa. Schlichter. 

Neues fiber Karl Alauchs Forschungen in Sudostafrika. A’on Dr. II. G. Schlichter. 
(Sonderabdruck aus dem .lahresbericht, 1896. des M'urtt. A ereins fur Handels- 
geographie, pp. 98-133 ) Size 10 x 7. Portrait. Presented by the Author. 

South Africa and Madagascar. B.S.G iyon 14 (1897) : 319-371. Gindre. 

En Afrique australe et a Aladagascar. Par M. Henri Gindre. 

South Africa. P.P. Artillery I {1807) : 0.77-0.00. Levita. 

A Visit to South Africa. By Lieut. C. B. I.evita, With Map. 

Notes of an extempore lecture describing a tour in South Africa, including the 
Transvaal and Rhodesia. ° 


NORTH AMERICA. 

Canada. Trans. G.N. Quebec. 1893-97 (1897) . l(il-143. O’SuUivan. 

Lecture on Northern Canada, By H. O’Sullivan. With Maps. 

This paper outlines a scheme for a transcontinental railwav from Quebec to Tames 
bay, and thence westward m a straight line to the PaciBc coast, passing- north of I ake 
Winnipeg. ° 

Canada— Anticosti. Trans. G.S. Quebec, 1893-97 (1897) : 174-210. Le Vassenr. 

Anticosti, esquisse historiqne et geographique. Par AI. N. Le Vasseur 
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Canada — Hudson Bay Region. Bell. 

Recent Explorations to the South of Hudson Bay. By Dr. Robert Bell, f.r.s. 
From the Geographical Journal for July, 1S97. Size 10 x Ci, pp. 20. Map and 
Illustrations. 

Canada — Hew Brunswick, Place-Names. Ganong. 

A Monograph of the Place-nomenclature of the Province of New Brunswick. 
(Contributions to the History of New Brunswick, No. 2 ) By William P. Ganong, 
M.A., PH.D. [From the Translations of the Boyal Society of Canada, Second 
Series, 1896-97. Volume ii. Section ii. English Literature, History, Archteology, 
etc.] Ottawa: .Tohn Durie & Sen. 1890 Size 10 x 7, pp. 17o-‘2',i0. Presented by 
the Author. 

Canada — North-West Territory. Confemporary See. 72 (1897) : 30.7-911. De Windt. 

The Klondike Goldfields. By Harry De Windt. With Map. 

Canada— Tides and Currents. Dawson. 

Survey of Tides and Currents in Canadian Waters. Report of Progress by W. 
Bell Dawson, c.e. Ottawa, 1897. Size 10 x 7, pp. 50. Charts and Diagrams. 

Mr. Dawfon’s valuable work on the tides of the Gulf of St. Lawrence has already 
been referred to in the Journal. The present report shows that important records 
were rdjtained last year. Apart from the scientific bearinijs of the investigation, we 
hope that the practical importance with regard to the proposed fast line of steamers to 
the St, Lawrence will induce the Dominion Government to continue the work, 

Mexican Islands. B S.G. y Estadistica Bep. Mexicana (4) 3 (1894) : 168-206. 

Diotamen de la Comisidu respectiva acerca de los derechos de Me'xico sobre el 
Archipie'lago del Norte, situado frente a las costas de la Alta California. With 
Map and Chart. 

Mexico — Mountains. Alpine /. 18 (1897): 456-461. Hamilton. 

Ascents in Mexico. By A. R. Hamilton. 

CENTRAL AND SOUTH AMERICA. 

Argentine Republic — Buenos Ayres. 

Bpeau Ge'ne'ral de Statistique de la Province de Buenos Aires. L'Agrioulture, 
I’EIevage, I’Induatrie et le Commerce dans la Province en 1895. Me'tnoire public 
sous la direction de Carlos P. Salas. La Plata, 1897. Size llj x 8, pp. cx. and 
102. Maps. Presented by (.'arlos P. iSuhis, Directeiir-Gdndrul de la Statistique. 

Bolivia. Munoz 

Ministerio de Instruccidu Piiblica y Fomento. Informe del Jefe de la Mesa Topo- 
grafica de la Delegacion Nacional en el N O. presentado al Seuor Jlinistro de 
Instrucciun Piiblica y Fomento sobre exploraciones efectuadas en el Norte de la 
Repiiblica. Sucre. 1897. Size 12 x 8J, pp. 40. Map. Presented by M. F. 
Balliviaii. 

Bolivia and Peru. 

Oficina Nacional de Inmigracidn, Estadistica y I’ropoganda Geogriifica. Cuestion 
de Liniites entre Bolivia y el Peru. Sobre la region de Caupolican 6 Apolobamba. 

La Paz, 1897. Size 9 x 6, pp. iv. and 264. Presented by the Author. 

A discussion, from the Bolivian side, of the disputed boundaries between Bolivia 
and Peru. 


AUSTRALASIA AND PACIFIC ISLANDS. 

Australia. B.S. Khe'dir. G. 4(1897): 723-744. Bircher. 

L’Australie. Par Henri Bircher. 

British New Guinea. Maegregor. 

British New Guinea : Country and People. By Sir William Maegregor, K.c m.o. 
London; John Murray, 1897. Size 84 • 54, pp. 100. Map and Illustrations. 

This important work includes the paper read by Sir Wm. Maegregor at the Royal 
Geographical Society. It is the most complete and authoritative treatise on Britisli 
New Guinea ever compiled. 

Hawaii. Rer. Francafse 22 (1897): 385-396. Servigny 

Hawai et les Etats-Unis. Par J. Servigny. 

A geneial aketch of the Sandwich islands, historical and aetiuil 
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New Guinea. S.S.G. de I’Est (lS9Sy. 3S6-3S0. Lemoine 

Explriration en Papouasie. Par J.-A. Lemoine. With Map. 

New Zealand — Census 

Results of a Census of the Colony of New Zeal.and, taken for the night of the 12th 
Ai>ril, LShO. Wellington, 1S'J7. Size IHJ x SJ, pp. vi., 368, and Ixvi. 

The population of New Zealand in 1S‘J6 was 743,214, of whom 39,834 were Maoris. 
The total population of the chef towns, including their suburbs, was — Auckland, 
57,616; Wellington, 41,758; Christchurch, 51,330; and Dunedin, 47,280. 

New Zealand — Deep-Sea Fauna. Hamilton. 

New Zealand Institute. Deep-Sea Fauna of New Zealand. Extracted from the 
• Reports of the CZ/o/if/iyer Expedition.’ By A. Hamilton. Wellington, 1896. Size 
10 X 6, pp. 30. Chari. 


PHYSICAL AND BIOLOGICAL QEOOEAPHY. 

Coast-line. S. Geolog. S. America 7 (189G): 399-422. Gulliver. 

Cuspate Forelands. By F. P. Gulliver. With Illustrations. 

Land-surface. B. Geolop. & America 7 (1896) : 377-398. Davis. 

Plains of Marine ,ind Subaiiiial Denudation. By W. M. Davis. 

Oceanography. Xatural Science 11 (1897) : 48-49. Smith. 

Note on the Warm Undercurrent in the Arctic Ocean between Greenland and 
Spitzbergen. By B. Leigh Smith. 

Oceanography. P.S.G. Paris 18 (1897) : 5-35. Thoulet. 

Cartes lithologiques sous-marines. Par M. J. Thoulet. 

Oceanography — Adriatic. Itic. G. lUdiana 4 (1897): 266-281. Gavazzi. 

La temperature della superficie del Mare Adriatico. Appunti del Prof. Dott. 
-Arturo Gavazzi. 

Oceanography — Marine Life. Xatural Science 11 (1897) : 17-27. Murray 


On the Distribution of the Pelagic Foraminifera at the Surface and on the Floor of 
the Oceau. By John Murray, ll.d., p.u.s. With Illustrations. 

The author terms the limit of saturation the “ surface of tlie sub-lake,'’ and describes 
observations on wells which confirm the relation of underground water to rainfall as 
elaborated by the bug series of observations in Europe. 


ANTHROPOGEOGRAPHY AND HISTORICAL GEOGRAPHY. 

Cabot. (rloltus 73 (189*) • 1-3. Ruge. 

Die Entdeekung Nordamerikas durch Giovanni Caboto im Sommer 1497. Von 
Sophus Ruge. 

Cabot. i.’ei- G. 40 (1897): 401-408: 41 (1897): 36-43. Harrisse. 

Sebastien Cabot, pilote major d’Espagne, considerc comiue Cartograjihe. Par H. 
Harrisse. 


Cabot’s Voyage. Harrisse. 

The Discovery of North America by John Cabot, the alleged Date and Landfall 
al.-o the ship’s name, the Matthew, a forgery of Chatterton ? Bv Henry Harrisse’ 
Third Edition. London : B. F. Stevens, 1897. Size 8 x 5J, pp. 48. 1‘rtsented 
txj the I’ublisher. 


Mr. Harrisse advances reasons for his belief that the data available for the discussion 
of ( abot’s voyage are not siillicient to justify any conclusion .as to the place or date of 
the landfall, and the name of the ship, the Matthew, he imputes to a forgery of 
Cliatterton’s. ° •' 


Dutch Voyage 

Tijds K. Xeil. Aaid. Geiioots. Amstirdam 14 (1897); 397-410. 
Eene Reis van eeue Nederlandsche Vloot in het begin der 17 de eeuw. 
P. Groenevehlt. 


Groeneveldt. 
Door W. 


Account of the voyage of a Dutch fleet from Java to the Chinese coast in 1622. 
Geographic Environment. Nationa’ G. Mag. S (1337) : 161-176 Hubbard. 

The Effects of Geographic Environment in the Development of Civilization in 
Primitive Man. By Garcliuer G. Hubbard. 
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Historical Eoutes. De la Blache. 

Les voies de commerce dans la Geographie de Ptolemfe. Par M, Yidal de la 
Blaclie. Extrait des Comptes Eendus de I’Acade'mie des Inscriptions et Belles- 
Lettres. Seance du 6 Novembre 1896. Paris : Imp. Nationale, 1896. Size 9x6, 
pp. 32. Maps. Presented hy the Author. 

An endeavour to elucidate Ptolemy’s Geographical Tables by reference to the trade 
routes in use during the second century, showing what were the probable data thus 
available for Ptolemy, and what use he made of them. 

Historical — Vespucci. 3Iem. S.G. Italiana 6 (1S9'7) : 209-226. Martino. 

Sulla relazione di Amerigo Vespucci al Gonfaloniere Pier Soderini, studio del dott. 
Antonio de Maitino. 

Italian Emigration. Ann. G. 6 (1897) ; 123-132. Tver. 

L’e'migration italienne. Par M. G. Yver. 

A study of the destination and origin of the migrating Italians, nearly 300,000 of 
whom leave Italy annually. 

Pygmy Tribes. P. Canadian 1. 1(1S97): o-l. Haliburton. 

Thu Dwarf Domestic Animals of Pygmies. By R. G. Haliburton. 

BIOGBAPHY. 

Dickson. Deutsche Eiindschau G. 19 (1897) : 520-521. 'Wolkenhaner. 

Oskar Dickson. Von IV. IVolkeuhauer. With Portrait. 

Flammariou. Deutsche Rundschau G. 19 (1897): 421-422. 

Camille Elammarion. With Portrait. 

Goode. Langley. 

Memoir of George Brown Goode, 1851-1896. By S. P. Langley. Read before the 
National Academy, April 21, 1897. Washington, 1897. Size 10 x 6J, pp. 30. 

Haardt. Deutsche Rundschau G. 19(1897): 518-519. 

Vincenz v. Haardt. With Portrait. 

MelviUe. National G. lUaj. 8 (1897): 187-100. 

George W. Melville, Engineer-in-Chief, U.S. Navy. With Portrait. 

Newton. Gibbs. 

Hubert Anson Newton. By J. Wittard Gibbs. [From the American Journal of 
Science, vol. iii, Miiy, 1897.] Size 9J x 6, pp. 20. Portrait. Presented hy the 
Author. 

3Ir. Newton’s work as an astronomer was concerned mainly with meteors. 

Simler. Jahrh. Schwtizer Alpin Club 22 2l7~2Si. Enonan. 

Josias Simler als Verfasser der “Vallesise Descriptio” und des “ Commeutarius de 
Alpibus.” Von G. Meyer von Knonan. 

Josias Simler, born in 1530 in Zurich, wrote a description of Valais and of the Alps, 
of which a summary is given in this article. 

Stephan. Deutsche Rundschau G. 19 (1897) : 422-424. 

Der deutache Generalpostmeister Dr. Heinrich v. Stephan. With Portrait. 

Wilson-Barker. Nautical Mag. 66 (1897) : 567-569. 

The Editor's Album. Captain David Wilson-Barker, I.ieut. E.N.R. With 
Portrait. 

GENERAL. 

Bibliography. Chilovi. 

I Cataloghi e TIstituto Internazionale di Bihliografia. Osservazioni di D. Chilovi. 

I. I Cataloghi delle Biblioteche. Firenze : Fratelii Bocca, 1897. Size 11 x 7^, 
pp. 42. 

Bibliography — Royal Colonial Institute. 

P.R. Colonial I. 28 (1896-97): 484-494. 

Index to the Papers and Authors in Volumes I. to XXVIII. of the Proceedings of 
the Royal Colonial Institute. 

Bibliography. Sonnensehein. 

A Bibliography of Geography, being the sections relating to that subject in ‘ The 
Btht Books’ and ‘The Reader’s Guide.’ By William Swan Soniunscheln. 
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London : Somienschein A Co., 1897. Size lOJ x 8J, pp. [138]. Price is. Gd. 
Presented hij the Puhlishers. 

This is a reprint of the bibliography of Geography published in • The Best Books ’ 
some years ago, with an appendix containing additions up to 1894. 

Bibliography. Thonlet. 

Notice siir les tiavaux scientifiques publieX par M. J. Thoulet. Nancy, 1897. 
Size 10 X 6J, pp. 64. Prefen'ed hy the Author. 

Prof. Thoulet gives a chronological list of 140 memoirs, of which he is the 
author, ranging from 1868 to the present vear. They deal with many questions of 
iiiatheiiiatical and physical geography, latterly largely with oceanography. Most of the 
titles are followed by a summary of the contents of the papers leferred to. 

Commercial Geography. Cuntemporury Her 72 (1897) : 213-21,8. Mnlhall. 

Twenty Years of Trade. By Michael G. Mulhall. 

Contrast of the trade of the world in 1876 and 1896. 

Commercial Geography. Scottish 6. Maq. 13 (1897) : .337-357. Tyler. 

The Giogr.iphy of Communications. By Sir Henry Tyler. 

Educational — Methods. Davis. 

Studies for Students Large Scale Maps as Geographical Illustrations. By Vi. 

M. Uavis. (Reprinted from the Journal of Geology, vol. iv. No. 4, May — June, 
1896). Chicago, 1896. Size 9J x 7, pp. [30], 

Egyptian Writing. 

An Egyptian Alphabet for the Egyptian People. Florence : The Landi Press, 
131.")-18y7. Size 10 x 7, pp. 56. 

Tlii.s nnonymons pamphlet proposes a tninsliteration of the Arabic alphabet for the 
use of Egyptian'. The loriii adopted is a Roman alphabet with a few diacritical marks. 
Its uso is illustrated by a number of e.xainples. 

Geography in 1893. Campos, 

lai Geogi.ifii en 1895. Memoria sobre et VI. Congreso Internacioual de Cieucios 
geogiiiticas ei lebr.ido en Liindres. Por Rafael Torres Campos. Madrid, 1897. 
Size 9J X 64, pp. 288. Plates. Presented ly the Anttior. 

Senor Torres ( '.irnpos has, in ids lengthy report on the Si.xlh International Geo- 
graphical ( ongress, given a very full account of the woik of the London meeting, with 
original notes, and in somo inst.iuces bibliographies of some length bearing on the 
subject of the Congress papers. 

German Colonies. Barre 

P.S.G. Marseille 20 (1896): 225-243, 396-413 : 21 (1897) : 25-4(i. 

Notes sur I’Empire colonial de I’Allemagne. Par M. Henri Barre. 

German Colonies. Kolon. Jahrb. 10 (1897) : 18-39. Pfeil. 

Ein Beitrag zur Frage der Verbrccherdeportation nach ileutschen Kolonien. 4’on 
Joachim Graf Pfeil 


Lima Geographical Society. Carranza. 

Memoria que el [iresidente do la Sociedad Geogriifica de Lima Dr. D. Luis 
Carranza presenta a la Junta general de la Sockdud en su ultima sesion de auo 
(1897). Lima. 1897. Size lOj X 7, pp. 24. Presented hy the Author. 

The annual address to the Lima Geographical Society, summarizing the "eoera- 
phical activity of Peru. " ° ° 

Missionary Reports. 

Free Church of Scotland. Missionary Reports (Foreign). May, 1897. 1. Foreiim 
Mi.s8ion3 (including Report of Woman’s Society). 2. Colonial aiissions. 3. Cmi- 
tinental ilissions. 1. Jlissious to the Jews. Edinbur'^h 1897 Size 9 x ai nu 
12.S, 78, 20 , 16, and 20. . x oj, pp. 

Monetary Systems. Deidschc G. R/aHer 20 (1897) : 1-66. Shurtz 

Beitrage zur Entstehungsgeschichte des Geldes. Von H. Schurtz. 

Notes on the history of the origin of monetary syjtcms in ditlbrent parts of the 
world. ^ 


Mountain Observatories. Holden 

Smithsonian Mkcellaneous Collections. 1035. JL .untain Obsei v, dories in America ' 
S’P r.i Washington: Tl.e Smith.onian Institution, 

189b. Size 94 x b, pp. vi. and ib. Plates. Presentedby the Smithsonian Institution. 

A study of the conditions for meteorological observations at high altitudes in Eutuiie 
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and America. There are excellent photographs of all the mountain astronomical 
observatories referred to. 

Mountaineering — Historical. Zschokke. 

Jahrb. Scliweizer Alpenclub 32 (1897); 203-210. 

Zur Geschichte Jes Bergsteigens. Pilatusberg und Mont Ventoux. Von Dr. A. 
Zschokke. 

Xotes on early references to the beauty of scenery or mountain-climbing. 


NEW MAPS. 

By J. COLBS, Map Curator, R.G.S. 

EHSOPE. 

Denmark. Danish General Staff. 

Generalstabens topografiske Kaart over Denmark. Scale 1 : 40.000 or I'o inch 
to a stat. mile. Kalkograferet og graveret ved Generalstaben Kjobenhavn 1S96. 
Sheets — Jannerup, Nibe, Oland. Presented by the Danish General Staff, through 
H.E. the Danish Minister. 

England and Wales. Ordnance Surrey. 

Publications issued between August 8 and September 8, 1897. 

1-inch— General Maps ; — 

BNonAND iND Wales : — 108, 122, 167, hilts photozincographed iu bronu : 1, 2, 3, 7, 
10, 11,12, l.’i, 10, 22, 47, III, 112, 124, 125, 233, 25i), 337, 343,engra\ed in outline; 
256, 270, hills engraved in black. Is. each. 

6 inch — County Maps (revised): — 

England and Wales : — Hampshire (revised), 4 s.e., 5 s.e., 7 s.e , 8 n.w., 10 s.w.. 

12 N.E, 16 SB., 19 S.E., 20 .-i.w., 22 s.w., s.e., 24 s.e, 31 s.w, s.e., 32 n.w., sw., 33 
N.W , 31 N.W., S.W., S.K , 33 N.W., N E , S.W., 36 N.w , S W'., 39 N.W., X.E., S.W., S.E., 40 
N.E., S.E, 41 N.W., N.E, S.E., 42 NE, S.W, S.E., 43 N w., N.E., S.W. Kent, 12 N.E. 
Middlesex, 1 s.e.. 10 n.w., 15 n.w., 11 n.w. Surrey, 18 s.e. Is. each. 

25-ineh — Pariah Maps, revised : — 

Engl.andand Walks:— Durham, V. 6; VI.2; VII.3: XXI. 3,4; XXV. 13; XXVI. 
8; XXXIII. 4, 16; XXXIV. 1. 12, 13, 14, 15, 16; XXXV. 10, 13, 14, 15, 16; 
XXXVl 1. 13, 14, 15 ; XXXVII. 9, 10; XL. 4, 8, 12, 13, 14. 16 : XLI. I, 2, 3, 4, 

5, 6, 7, 8 ; XLII. 1, 3, 4, 5. 6, 8 ; XLIII. 1, 2, 3, 4, 5, 6. 7, 8, 1 1 ; XLI V. 2, 3, 4, 5, 

6, 7, 8 ; XLV. 1, 2, 4 ; XLVI. 2, 3, 4. Essex, VIII. 3, 4, 5, 7, 8, 11, 16 : IX. 2, 3, 

4, 6, 7, 8. 9, 10, 11, 12, 13, 14, 15, 16; X. 1, 2, 3, 4, 5, 6, 7. 8, 9, 10, 11, 12, 13, 14, 
15, 16; XI. 1. 2, 3, 5, 6, 7, 8, 9, 10. 11, 12, 13, 14,15,16; XIII. 4; XIV. 1, 2, 3, 4, 

8, 9; XV. 4. 7 : XVI. 1. 2, 3, 4, 5, 6, 7, 9, 10. 11. 12, 13, 15; XVII. 1, 2, .3, 5, 8, 
10,14, 15; XXII. 4; XXV. 10; XXVI. 13; XXVII. 10, 13, 14; XXXVl. 2. II, 
12, 16; XXXVII 2; XLVI. 7. 15; L. 6: LIV. 6; LVl. 9; LXV. 11, 16; LXXI. 
15; LXXII. 5; LXXIII. 4 ; LXXIV. 5,14; LXXVIII. 8, 12, 16 ; LXXIX. 2,6, 
13; LXXXVl 3. Glamorganshire, XXIV. 9. Hampshire, XXI. 1, 5, 9, 10; 
XXXVl 16; XXXVII. 9; XLI. 13; XL IV. 4. 6, 8, 10, 13; XLV. 2; Lll. 16; 
Llll. 2, 5; LXIV. 1. 8; LXV. 2, 6. 10, 11 ; LXX. 4, 6, 7. 9, 10; LXXI. 2, 3, 4, 

5, 6, 7, 8, 9, 10, 12, 13, 15, 16; LXXII. I, 2, 3, 4, 6, 7, 8, 10, 12; LXXIII, 1. 4, 5, 

6, 7. 8, 9, 10, 13. 15; LXXIV. 1, 2, 4, 5. 6, 10, 12, l.S, 14, 15; LXXVI. 1, .7, 6. 
Kent, II 8,12,16; III 5; IV 10,16; X. 5, 8, 11, 14, 15 ; XI. 2, 11, 12; XX. 6; 
XXXI, 6; XXXH. 1,4; XLIII. 4, 5, 6, 9, 10, 11, 14, 1.5, 16; XLIV. I, 2, 3. 6, 8, 

9, II, 14; LIU. 1, 3, 4, 5, 6, 7. 8. 9, 10, II, 12, 13, 15, 16; LX. 4, 8. 12; LXIII. 

1, 2, 5, 6, 9, 13; Middlesex, XXV. 11. Northomberland. XXXVl. 4. 7, 8, 12, 13, 
14, 15, 16: XXXVII. 5,6, 9, 10. II, 12, i:!, 14; XXXVIII. 6.9, 12, KI, 14, 15, 16; 
XXXIX. 11. 12, 13, 14, 16; XLIII. 2, 3, 7; XLIV. 1. 2, 4, 6, 7. 9; XLV. 1, 2, 3, 

4, .5, 6, 7. 8, 9. 10 , 11 , 12. 13, 14, 15, 16; XLVI. 1. 2, 3. 5, 6, 7. 8, 9, lo. 11. 12, 13, 
14, 15, 16; XLVII. 1, .5, 9; LIV. 1 ; LV. 2, .3, 4; LVI. 1: LXIV. 13; LXXXVII. 

I, 2 3, 4, 5, 6. 7, S, 9. 10, 11, 12, 13, 14. 15, 16; I.XXXVUI. 2, .3. 4. 5, 6, 7. 8, 10, 

II. 12, 13. 14; I.XXXIX. 13, 14; XCVI. 4; CV. 1, 2, .5. 6. 0, 10, 13; CTX, 1, 2, 

3, 4, 6. 7. 8, 11. 12; CIXa., 1. Surrey, IV. 15; VII. 9, 13; XX. 3, 4; XXII. 4; 
XXXVIII. 1, 2, 4. b. 6. 7, 8. 9, 10. 11,12, 13, 14, 15, 16. Sussex, IV. 10, 11, 13, 13, 
15 16 X1. 9, 11; XIII. 12: XIV.8,12: XV. 1. 2. 4, .5. 6,7.8.9,10,11.13: 

XXI 6, 10, 11, 14. 16; XXII. 13, 14, 15; XXIII. 13, 11, 15, 16; XXIV. 7, 9, 15; 
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XXXIV. 2. 3, 4. 6, 7, 111, 11,12,14, 15, 1C; XXXV. 1, 2. 3, 6, 7, S, 9,10, 12, 13. 14. 
15; XXXVI. 1, 2, 3. 4, 9, 12, 15; XXXVII. 1, 0, C, 7, 9; XLIX. 1,3, 8, 10; L.7. 
3s each. 

London. Index, in five sheets, on a scale of three inches to one mile, showing the 
revised sheets on a scale of five feet to one mile. 12''. liil., or separately 2s. 6d. each, 
liah x, on a scale of one inch to one mile, showing the revised sheets on a scale of 
five leet to one mile. 2s. Cd. 

Index, on a scale of one inch to one mile, showing the revised sheets on a scale of 
twenty-five inches to one mile. 2s. Sd 

Index, on a scale of one inch to one mile, showing the revised sheets on a scale of 
six inches to one mile. 28. 6d. 


Publications issued since September 8, 1897. 
l-inch scale ; — 

Exgl.vxd .VXD Wales ; — 164, 16.5, 178, hills pliotuzincographed in brown ; 2SI, 312. 
327, hills engraved in black or brown; 202, 267, 304, 329, 343, revised, hills en- 
graved in black or brown ; 256, 270, hills engraved in black. Is. each. 

6-inch — County Maps : — • 

Exolami axd Walls ; — Hampshire, 20 x e , 22 x e , 35 s.e., 42 N.w., 43 s.e,, 48 x.w . 
s.w , 49 X.W., s.w , 50 X.E , s E., 51 x.w., s.w., 57 X w., 59 X w., n.e. Middlesex, 1 1 
X.W., 12 SE, 15 x.i: , 2o x.w. Surrey, 11 x.w., s e. Wiltshire, 73 x.w., sw 
London, 3 s.e., 5 x E. Is. each. 


25-inch— Parish Maps ; — 

England and Wales; — Cheshire, XXIX. 3. 6, 11,14; XXXVII. 3, 6, 7.10.11. 11 
15; XLIV. 2. 3, 11, 7. Durham, III 7. lo, 11. 14, 15; IV 9, 13; VI. 3 ; VII. 1; 
XI. 10; XXXIV. 8, 10; XXXV. 5; XXXIX. 16; XU. 9, 10, 11, 13, 14 lij 
XLII. 7, 12. 13, 14; XLIII. 9. lo, 12, 14, 16; XLIV 1, 9. 10, 11, 12. 14; XLV. 
5, 6, 7, 8. 9, 10, 11; XLVl. 1, 7, 12; XIA'II. 1, 2. Essex, II. 16; III. 5, 9. 10, 13, 
14, 15; IV. 13, 14, 15. 16; V. 11, 13; VIII 6, 12, 15; IX. 1, 5 ; XI. 4 ; XII 10 
11, 14. 15; XV. 3; XVII. 4, 6, 7, II, 12, 16; XVIII. 8, 9, lo. 11, 12, 13, 14 1.5 
16; XIX. 10, 11. 12, 13, 14, 15; XXll 16; XXVI. 10: XXVII 1. 2. 3, 4, 5 6 7 
9,15; X-XVIll 1.2,5.6,8,10,12.13,14: XX IX. 13 ; XXXI, 3, 7, 1 1 ; XXX VI. 
3. 7. 8; XLl. 2, 3, 5; XLIX 2; LXV. , ; LXXVIII. 7, 11, 15; LXXIX. 3- 
LXXXll. i, ll; LXXXIll. 15, LXXXI\. S, 11, 12; LXXXV. 5. Hampshire, 
XLV. 9; LUX, 3, Oaad 10, 13; LXV. 7 : LXX 12,14; LXXI. 14 ; LXXII 11 13 
14, 16; LXXltl. 11, 14,16; LXXIV 9; LXXVl, 11; LXXVIII. 4 ; LXXIX. 1 ’ 
2, 5, 6, 7, 8 ; LXXX. 3. 4, 7 ; LXXXI. 1, 2, 3. 4. Hertfordshire, XXX. 4 Kent' 
11. 1: III. 1, 15; IV. 12, 14, 15; X. 6. XV. 12, XIX, 12: XXXIII. 10, 11, 14-’ 
XLII. 3: XLIV. 4, 5, 7, 10, 12. 13, 1.5. 16; LIU. 14; LIV. 1, 2, 3, 4 6, 7 8 0 lu 
11, 12, 13, 14 ; LX 15; LXItl. 3, 4, 7, 10, 11, 12, 14. 15. 16 ; LXIV. 1, 2,1 6 7,' 
8,9. 16. Northumberland, XXI I. 14: X.XIV. II, 12, 15. 16; XXV 9 10 11 13 ' 
14, 15; XXVI, 3, 6, 10, 11. 13; XXIX 3, 4. 8. 12, 16: XXX. 1, 2, 3 4 s’h V 8 
9, 10, 11, 12, 13, 1.5, 16; XXXI. 1, 2, .5. 6, 13, 14; XXXVI. 10, 11 ; XXXA'IL 

1. 2, 3, 4, 7, 8; XXXVIII. 1, 2, 6, /, 10. 11: XXXIX 9, 10, l.V I.IV. 3- 
LXXXIX, 8, 11; XVVII. 2; CtXv. 5 Sarr-y, Xl\', 15; XXII. H- XL lO- 
XLL 11. Sussex, XIV 13,14, 1.5. 16: .\V. 14, 16; X.XII 3 16- XXIV 4 s I-'’ 
13,14; XXV. 2, 3. 4, 8, 11, 14. 15; XX.MV.S; XXXV. 4, 5. li ■ XXXVI "5 6 
8,10,11.14.16; XXXVII. 2, 3, 10, 11, 13,14,15; XLIX. 2, 4, 5, 6 7 9 11 io’ 
L. 1. 3, 4, 5, 6, 8, 9, 11, 12. ,,,,,, , 1 -, 

(A’, i^tanford, Aijent.) 


England and Wales. Bartholomew. 

Bartlioloim w s Kua 1 51, ip of England and Wales from tlie Ordnance Survey in 1'' 
Sheets. Sc.de 1_: 253,440 or 4 stat. mdes to ,111 inch. By J Bartholomew’^ ( o’" 
Edinburgh, 189i. 12 sheets. I'rice 2g. tw;li, inovuted oit chth. FTtsented hn the 

Fuhlisher-'. 

This m.ip Ins been siiecially prepared for the u-c of cycling touriMs .,11 ,uaiti ro id- 
,ire elearly siinwn. and .ill the princip.d towns and yilluL-cs are shown m red The 
map would hayc been moie useful to cyclists if tlie differ, necs in eleyation at ooints 
along the roads laid been more clearly inilic.ited In addition to the purpose for which 
it has been published, this forms an e.xoidlent gem i.il map of England and Wales 

Germany. Kdnigl. Frenss. Landes-Anfnahme. 

Karte des Deutschen Reiches, Herausg, gihcu von der Kartner Vbtheilumr der 
Kougigl Preuss. Landes-Aufnahme, 1894. Sheets : 379, Elbe^tield 409 Dhr™ 

480 Malmedy. Scale 1 ; 100, OOO or 1 7 stat mile to an inch. iW T50 ,3.-; 
each ciieet. 
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Historical Geography. Poole. 

Historical Atlas of Modem Europe from the Decline of the Eoman Empire ; com- 
prising also maps of parts of Asia and of the Xew World, connected with European 
History. Edited by Reginald Lane Poole, ji.a., ph.u. Lecturer in Diplomatic 
in the University ot Oxford. Parts x., xi., and xii. Oxford : The Clarendon Press; 
London, Edinburgh and Glasgow : Henry Frowde, m.a. ; Edinburgh : W. & A. 

K. Johnston. 1897. Price 3s. 6d. Presented by the Clarendon Press. 

Part X. contains : No. 47, Poland and Lithuania before the Union of Lublin, 1569. 
by E. Nisbet Bain; No. 54, Northern France in 1066, by James Tait, m.a. ; No. 63, 
Italy in the Lombard period, 568-774, by Prof. Bury, i.itt.u. Part xi. : No. 9, 
Europe after the Peace of Westphalia, 1648, bj' 0. Oman ; No. 45, Hungary, 99S-13S3, 
by E. Nisbet Bain ; No. 67, Northern Italy in the Fourteenth and Fifteenth Centuries, 
by Miss K. Dorothea Ewart. Part xii. : No. 37, Germania Sacra, illustrating the 
Ecclesiastical Divisions in the Middle Ages, by the Editor; No. 48, Poland from the 
Union of Lublin to the Tliird Partition, 1569-1795, by E. Nisbet Bain; No. 68, Italy 
after the Peace of Lodi, 1454, by MissK. D. Ewart. Each of these maps is accompanied 
by explanatory letterpress by the several authors. 

Ireland. Bartholomew. 

Map of Donegal. Scale 1 ; 25,310 or 4 stat. miles to an inch. Slap of Connemara. 
Scale 25,340 or 4 stat. miles to an inch. By .1. Bartholomew, f.r g.s. W. H. Smith 
& Sons, London. Presented by the Publishers. 

Isle of Wight, etc. Bartholomew. 

Map of the New Forest and Isle of Wight. By J. Bartholomew, f.r.g.s. Scale 
126,620 or 2'3 stat. miles to an inch. J. Bartholomew A Co., Edinburgh, 1897. 
Presented by the Publisher. 

North-West Frontier of India. Bartholomew. 

Bartl.olomew’s Special Map of the North-Western Frontier of India, Scale 
1 : 3,300,000 or 52 stat. miles to an inch. Edinburgh : J, Bartholomew & Co,. 1&97. 
Price Is. Presented by the Publishers. 


ASIA. 

Indian Government Surveys. Surveyor-General’s Office, Calcutta. 

Indian Atlas, 4 miles to an inch. Sheets: No. 29, district Gujtat ami parts of 
districts Jhelum, Eawal Pmdi, and Sialkot (Punjab), with parts ot Kishtwar. 
Nowshera, Badrawar. and Jummu (Kashmir Territory); No. 73, parts ot districts 
Amraoti and Wun (Berar), of Indur and Sirpur Tandur (Nizam’s dominions, of 
Wardha, Chanda. Nagpur, and Bhaiidiira, and of Native State Baslar (Central 
Provinces) ; No. 78, district Chingleput and parts of North Arcot and Sulciu 
(Madras Presidency), and Kolar (Mysore) ; No. 94, parts of districts Kbamamet 
(Nizam’s dominions), of Kistua, Gi.davari, and Vizagupatam (Madras Presidency), 
and Bastar State (Central Provinces) ; No. 107, parts of districts Sambalpiir, 
Patna, and Kalahandi (Central Provinces), Band, Daspalla, Nayagar, etc. (Oiissa 
tributary States), and Goomsur, Kimedi, Jeypur, and Gaiijan (Madras Piesi- 
dency) ; No. 114, parts of districts Burdwaii Hoogaly, Bankura, Manblium, 
Midnapur, Singbhuiii, Loliardag.i, and Balasore (Bengal), and of Kcoujliar and 
Mayutbhanja, tributary btates (Orissa); No. 120, parts of districts Nadia, Biird- 
wan, Jesore, Earidpur, Dacca, Murshidabad, Eajsliahi, Mymensingh, Birbhum, 
Malda, Backergunge, and Pabua(BeDgal). Quarter-Sheets : 5 s.E , part of ’Tank and 
the AVuzeeri country. North-AAT-Aern Frontier (Punjab) ; 13 x.E,, parts of Junagarh 
Jetpur, Nawanagar, and Minor Native States, Kathiawar (Bombay Presidency) ; 

21 N.E,, parts of Oodeypur, .Jndlipur, and Sirol.ee (Kajputaiia Agency), and of 
Idar, Dauta, and Palanpur, N'ativo States (Bombay Presidency) ; 34 x.w., parts of 
districts AJmere and Merwara, .Todhpur, and Oodeypur (Native States of Eajpu- 
tana); 35 x.E., parts of Native States Gwalior and Indore ' Central Lulia Agtncy), 
and of Oodeypur, Tonk, Buudee, and Jhallawar (Rajputana Agency); 35 xw, 
parts of Native States Oodeypur, 'Tonk, and Jodhpur (Rajputana), Gwalior and 
Ind(,re (Central India Agency); 40 n.w., part of districts Eatnagiri, Satara, and 
yhulapnr (Bombay Presidency) ; 49 N.w., T.arts of districts Robtak, Hissar. Karnal. 
and Delhi, and of Native States Jind, Dujana, and Loharit (Fimjab) ; 53 s.E , 
parts of Hosbangabad and Betul (Ceutrai Provinces), and the Native States of 
Bhopal and Ilolkar (Ceutrai India Agency) ; 53 N.w,, j arts of Bhopal. Gwalior 
(Sindhia), Indore (Holkar), and Dwas (Native States, Cential India Agency); 

53 s w., parts of Hoshangabad and Nimar (Central Provinces). Indore, Bhopal, 
Dewas, Dhar, and Gwalior (Central India Agency): 67 n.e., parts of Bareilly, 
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Xaini Tal, Almora, aad Pilibhit (X.W. Provinces), and Nepal (Native State) ; 
67 N.W., parts of districts Moradabai, Bijnir, Baredly, and Naini Tal (N.W. 
Provinces), and Eanipur (Native State): 70 x.w , parts of districts Jhansi and 
llamirpnr (N.W. Provinces). Sangor and Damoh (Central Provinces), and of 
Native States Gwalior, Orchha, Bij.iwar, Panna, Khaniadliana, Charkhari, and 
Chhatarimr (Central India Airencv); 7!)x.w.. parts of districts Salem Trichinopoly 
and South Arcot (Madras Presidency); 105 n.e., parts of districts Palamau, 
LobarJaga, and Singhbhnm. and Jashpur State (Chola Nagpur), Bengal; 125 
s E , parts of districts Syliiet, Cachar, and North Lushai Hills (Assam), and 
Native Slate of Hill Tippera (Bengal); 126 s.e.. parts of district Noakhali, 
Chittasong, South Lushai Hills, Native State Hill Tippera (Bengal), and of 
North Lus.iai Hills (Assam) — India, additions to railways to 1896, 64 miles to an 
inch, 4 sheets — India, additions and corrections to railways. March, 1896, 96 miles 
to an incln— Bombay Survey, 1 inch to a mile. Sheets : No. 208, parts of district 
Katnagiri, and Kolhapur and Savantvadi States, Season 1893--94 ; No. 243, district 
Belgaun, Kolhapur, Savantvadi, Sangli, and Kurundvad State, Season 1886-87 ; 
No. 245, districts N. Kanara and Belgaun, Season 1892-93; No. 302, parts of 
districts Belgaun and Bijapur, anl Kolhapur Agency, Season 1894-95; No. 327, 
parts of district Bijapur, and Kolhapur and Satara Agencies, Season 1894-95 ; 
No. :!'29, p.irts of district Bijapur, and Kolhapur and Si ' \ ■■ 

1894-9.J ; No 336, portions of districts Dharwar and • 

Seasons 18S2-S3 and 1893-94. — Ijoaer Burma Survev, 1 in' 

(2nd edit.), districts Henzada, Tharrawaildy, and Prome, Seasons 1882-85; No. 
182, districts Henzada and Tharrawaddy, Season 1S84-S5; No. 42U, district 
Thaton, Seasons 1891-95; No. 425, district Amherst, Seasons 1 890-91 and 1893- 
94 ; No. 426, district Ainlierst, Season 1893-94 ; No. 427. district Amherst, S -ason 
1893-'.i4; No. 428, district Amherst, Season 1893-95; No. 47.5, district I’tiaton, 
Seas in 1894-95; No. 479, district Amherst, Season 1894-95. — North-Eastern 
Frontier, No. 15, S miles to an inch (4th edit.). Parts of districts Sylhet. Cachar, 
Nowgong, Khisi. and Jaiutia Hills, Naga Hills, North Lushai Hills, and Native 
State of Manipur (Assam), of Upper Cliindwiu and Katha (Upper Burma), and 
Natisf State of Hill Tippera (Bengal), 1896; No. 15 n.w., 4 miles to an inch, 
parts of districts Sylhet, Cachar, Nowgong, Kliasi. and Jaiiitia Hills, Naga Hills, 
and Native Stale' Manipur (Ass.im). Seasons 1860-76; No. 15 s.e. (7th edit), 
parts of Manipur (Assam) and of districts Upper Chindwin and Katha (Upper 
Burma), Seatons 1881-82 and 1886-94.— South-Eastern Frontier, 4 miles to an 
inch. No. 2 n.e. (6th edit.), parts of Lower Cliindwin, Sagaing, Myingyan, Pakokku, 
Meiktila, and Kyankse (Upper Burma), Seasons 1886-90; No. 4 n)w. (6th edit ), 
parts of districts Katha, Bhamo, Shwebo, Ruby Mines, and Northern Shan States 
(Upper Burma), Seasons 1886 95; 4 .- w (7th edit), parts of districts Ruby 
Mines, Shwebo, Sazaing, and Mandalay (Upper Buima), and of Northern Shan 


States. Seasons 1886-93; 6 N.E., part of Soutliern Shan States, Upper Burma, 
Seasons 1890-91 and 18!i2-‘.i3 — N.W. Provinces and Oudh Survey, 1 mile to 
an inch. No. 63 (2nd edit.), districts Naini Tal and Garhwal, Seasons 1868-69, 
1873-75, and 1888-90. — Madras Survey, 1 mile to an inch. No. 23 (2nd edit.), 
liiirtions of di.strict8 Chitaldroog and Dharwar (Biinbay), Seasons 1882-83 ami 
1893-91.— Central India and Rajput.ina Survey, 1 mile to im inch. No 2 ,0 (2iid 
edit.), par: of Jeypur (Rajputana Agency), Season 1865-66.— Upiier Burma. 61 
miles to an inch, with additions and corrections to 1896 — Skeleton maji of the 
Punjab and surrounding countries. ;42 miles to an inch, witli additions and cor- 
rections to railways, etc., up to .July, 1896 — The Province of Assam, 16 miles to 
an inch, with additions and corrections to 1896. — Route Map for the Western 
Himalayas. Kashmir, Punjab, and Northern Indi.t, with portions of Afghani-tan 
Beluchistau, etc., 32 mih s to an inch, with additions to railwais, 1896.— C.iloutta 
and surrounding country, 1 in. le to an iiicli, December, 1896. -^Map showing the 
path and limits of totality of the total eclipse ot lhe snii in India on the°21st 
January, 1898. 64 miles to an inch, November, 1896 —Conventional sions to” be 

u^ed on topographical map-', with additions and corrections t.j November 1896 

( "hart of Triangulation and Traversing. Gujarat Survev. Degree Sheet i ’ 2 miles 
to an inch, Seasons 18,81-.85 and 1886-87, 2 sheets.— Chart of Triangulati.in and 
Traversing, Gujarat Survey. Degree Slieet vii., 2 miles to an inch, Seasons 1884- 

.s9, 2 sheets. — District Chainp.iran, Bengal, 8 miles to an inch, 1891 District 

Balaghat. Central Provinces, 12 miles to an inch, 1897 —District Shilabad 
Beng.il, 8 miles to an inch, 1894-- District Chhindvvara, Central Provinces' 8 
miles to an inch, 189/.— District Jiillundur, Punjab. 8 miles to an inch 1897 — 
District Klmbia. Pengal, 8 miles to an inch, 18J0.-District Niniar,’ Central 
I'rovmces, s miles to an inch, 189/ .—District Goalpur.i, Assam S miles to an 
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inch, 1897. — District Cawnpore, N.W. Provinces and Oudh, 8 miles to an inch, 
1893. — Garhjat States, Tributary States of Chota Nagpur, Bsngal, 16 miles to an 
inch, 1896. — District Mooltau, Punjab, 8 miles to an inch, 1896. — District Naini 
Tal, N.W. Provinces and Oudh, 10 miles to an inch, 1896. — District Bannu, 
Punjab, 8 miles to an inch, 1896. — District 24, Paganas, Lower Provinces, Bengal, 

4 miles to an inch, with corrections and additions to July, 1890. — District Dacca, 
Lower Provinces, Bengal (2nd edit), 4 miles to an inch, with additions and 
corrections to roads, etc., to July, 1896. — District Gaya, Lower Provinces, Bihar 
(Bengal), 4 miles to an inch, with corrections and additions to boundaries and 
railwa}' to November, 1896. — District Lakhimpur, Assam, 4 miles to an inch, with 
additions and corrections to boundaries, roads, and railway up to August, 1896. — 
District Saran (3rd edit.). Province of Bihar, 4 miles to an inch, with additions 
and corrections up to March, 1896. — District Bankura (2nd edit.). Lower Pro- 
vinces, Bengal, 4 mdes to an inch, November, 1898. — District Champaran (2nd 
edit.). Lower Provinces, Bengal, 4 miles to an inch, with additions and corrections 
to boundaries, roads, etc., uo to June, 1896.— District Khasi and Jaintia Hills, 
Assam, 4 miles to an inch, June, 1896. — District Manbhum, 4 miles to an inch, 
October, 1896. — District Puri, Lower Provinces, Bengal, 4 miles to an inch, 
additions to June, 1896. — District Naintal, 2 miles to an inch, 2 sheets, September, 
1896. 

(£. Stanford, Agent.) 

North-West Frontier of India. Stanford. 

Stanford’s Sketch-Map of the North-Western Frontier of India. Scale 1 : 633,600 
or 10 stat. miles to an inch. By E. Stanford. Stanford’s Geographical Establish- 
ment. Ijondon, 1897. Presented by the Pvhluher. 

AFRICA. 

Central Africa. Hassenstein. 

Neue Eeiserouten in Marangu und Itawa 1891 bis 1895. Mil Benutzung einer 
Originalskizze des S. G. Mscr. Eoelens, Priester de Mission d’Afrique des Peres 
Blanches, gezeiclmet von Dr. B. Hassenstein. Scale 1 ; 750,000 or 1 1'9 stat. miles 
to an inch. Petermanns Geographisohe Mitteilungen, Jahrgang 1897, Tafel 14. 
Gotha : Justus Perthes, 1897. Presented by the PMisher. 

German East Africa. Kiepert and Moisei. 

Karte von Deutsch-Ostafrika. Scale 1 ; 300,000 or 4-7 stat. miles to an inch. 
Sheet 0 5, Massai-Steppe. Berlin: Geographisohe Verlagshandlung Dietrich 
Eeimer (Ernst Vohsen). 

AHEBICA. 

British Columbia. Fletcher. 

Map of the East and West Kootenay District. Scale 1 : 380,160 or 6 stat. miles to 
an inch. By Frank Fletcher, p.l.s.. Nelson B.c. Presented by the Author. 

The present edition of this map has been corrected to 1897, and contains a large 
amount of information as to the location of minerals in the district. The blocks 
which have been surveyed by the author, and appeared on the earlier edition of this 
map for the first time, are also shown. 

Patagonia. Petermanns Oeographische Mitteilungen. 

Karte der Chilenisch-Argentinischen Grenzregion im Feuerland. Nach den 
Aufiiahmen der Subkoramissioneu 1894-1895. Scale 1 : 500,000 or 7’9 stat. miles 
to an inch. Petermanns Geographisohe Mitteilungen, Jahrgang 1897, Tafel 13. 
Gotha: .Justus Perthes, 1897. Presented by the Publisher. 

Peru Baimondi. 

Mapa del Peru. A. Baimondi. Scale 1 : 500,000 or 7-9 stat. miles to an inch. 
Engraved and printed by Erhard Bros., Paris. Sheets Nos. 23, 28, 30, 31 , 32. 
Presented by the Geographical Society of Lima. 

The.-'e five sheets include portions of Southern Peru, and appear to have been com- 
piled from the most recent and reliable information. The hill-work is shaded in 
brown, and the rivers and lakes in blue, the combination being v-ery effective. A full 
explanation of the symbols employed is given at the foot of each sheet. 

Only five sheets uow remain to complete this map. whic.i is by far the best of tbit, 
country which has ever been published. 

No. V.— X OVEMBER, 1897.] 2 1' 
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AUSTRALASIA. 

Tasmania. Department of Lands and Surveys. 

Mineral and Land map of Tasmania. Scale 1 : 950,400 or 15 stat. miles to an inch. 
Department of Lands and Surveys. Hobart, 1897. Presented hy Land and Survey 
Office. 

Tasmania. Department of Lands and Surveys. 

Map of Tasmania. Scale 1 ; 506,800 or 8 stat. miles to an inch. Department of 
Lands and Surveys. Hobart, 1897. Presented by Lands and Survey Office. 


OENEBAL. 

German Colonies. Langhans. 

Deutscher Kolonial-Atlas, 00 Karten mit 300 Xebenkarten. entworfen, bearbeitet 
und herausgegeben von Paul Langhans. Erschient in 15 Lieferungcn (jede mit 
2 karten). Parts 13, 14, and 15. Gotha: .Justus Perthes, 1897. Price 1 mJ:. 60 p/. 
each part. 

Part xiii. contains No 7, showing German colonization in Eastern Europe; Xo. 19 
i.s Sheet i. of a map of German East Alrica. Part xiv. contains Xo. S, map showing 
the distribution of Germans in Xorth America ; Xo. 22 is Sheet iv. of a map of German 
East Africa. Part xv. contains Xos. 20 and 21, Sheets ii. and iii. of a map of German 
East Africa, together with a table of contents of the atlas, and other explanatory 
matter. 

With the issue of these parts this excellent atlas is now complete. The maps 
throughout have been compiled with the greatest care, they are beautifully drawn, are 
(juite up to date of publication, and contain a vast amount of information with regard 
to the German colonies. 


CHARTS. 

Admiralty Charts. Hydrographic Department, Admiralty. 

Charts and Plans published at the Hydrographic Department, Admiralty, during 
•July and August, 1897. Presented by the Admiralty, through the Hydrographer. ° 
No. Inches. 

1432 m = 4’88 France, north coast Approaches to L’Abervac’h. 2«. hd. 

,,,,,/m = 2-81 Plans on the west coast of Italy Port Anzio, Gaeta bay, raoutb 
\m = P4| of the Tiber (republished). Is. 6d. 

1315 m = 12 0 Bermuda islands : — The Xarrows. 28. 

2240 m = 1-2 Iceland, west coast; — Gruiidar and Kolgrafa fiords. Is. Qd. 

2692 m = 7-9 Xorth America, east coast ;— Louisburg harbour. 2s. 6d. 

699 m = 7 0 Plans on the coast of Chile : — Esmeralda cove Is. 6il 
2889 111 = 2 93 Plans on the coa>t of Peru : — Cerro Azul bay. Is. Gd. 

977 m = 30 Philippine islands: — Xin b,av and Port Maudaon. Is. Gd. 

1926 m = 4 0 Formosa, west coast : — Anpei (Amping) anchorage. Is. 6d. 

2878 m = , IS Japan, Xipon, south coast :—Mera Koura. Is. 6d. 

IPorts on the east coast of Kiusiu Port Inokushi, Port Yonozu. 


/in = .V4 

\m = 3'65f Is. Gd. 


2249 

298.1 m = 30 
2277 
899 
2797 


-Xcw plan, anchorage 


Japan: — Siiiki bay. Is 6(Z. 

White sea. Sheet ix. : - Plan added, Poria anchorage and approaches 
San Diego bay to Conception point, etc. :-Plan added, Santa Monica, 
Anchorages off the coast of California : — New Plans Cuyler 
^bour. iiorth-west harbour (San Clemente island), South-east 
harbour (San Clemente islan<l). 

1109 Harbours and anchorages in the Red Sea :- 

of Kaweiya. 

2388 Sea of Okhotsk : — Plan added, Ola anchoran-e. 

( J. D. Potter, agent.') ° 

Charts Cancelled. 

^ Cancelled by 

Vecchia to Poh-1 New Chart. 

i Plans on the west coast of Italv 

/Xew Chart. 

1 Louisburg harbour 

this sheet Santa Monica on sheet . 

962 Plan of bay of Xin and iXew Chart. 

Port Mandaon on this sheet. / Xin bay and Port Mandaon , 


No. 

160 Civita 
castro. 

2692 Louisburg harbour. 


700 Makambi rive 


.No. 

160 

2692 

899 

977 
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Charts that have received Important Corrections. 

No. 2175, England, south coast: — Poole harbour. 2800, Ireland, east coast: — 
Lough Carlingford. 2810, Ireland, east coast: — Lough Carlingford entrance. 125, 
Belgium: — Ostende roads. 300, Anchorages on the noith and west coasts of 
Spitzbergen. 2812a, Baltic sea. 2289, Baltic sea: — The Skagerrak or Sleeve. 
2297, Gulf of Bothnia: — Hango head to South Quarken. 2229, Denmark: — 
Entrance to Great and I.ittle Belts. 2116, Baltic sea: — Great and Little belts. 
438, France, north coast: — Cape d’Alprech to Ambleteuse. 88, Spain, west 
coast : — Cadiz harbour and approaches. 2157, Sardinia : — Maddalena and adjacent 
Islands. 1189. Mediterranean: — Bonifacio strait. 867, Bermuda: — From the 
Narrows to Hamilton. 2740, Iceland and the Faeroe islands. 565, Iceland, 
western portion. 566, Iceland, eastein portion. 2733, Iceland : — Portland to 
•Snefells Jukel. 1677, Newfoundland : — St. Margaret bay aud Castors harbour. 
797, Piiver St. Lawrence: — Quebec to Kingston, etc 1207, Central America: — 
River Diilce. 2344, Gulf of Mexico : — Mobile bay. 537, South America, north 
coast : — Ceara bay 2530, United States, west coast : — San Diego bay to Cape 
Mendocino 570, British Columbia: — Quatsino sound. 592, British Columbia: — 
Barclay sound. 607, Africa, west coast : — Entrance to the Salum aud Jumbas 
rivers. 1003, Africa, east coast; — River Puiigne. 674, Africa, east coast; — Dai- 
es-8alaam harbour. 758, Madagascar : — Cape St. Andiew to Antnngil bay. 378, 
Madagascar : — Maromanjo point to Makambytra bay. 823, Bay of Bengal : — 
Koronge island toWhite point. 833, Bay of Bengal ; — Rangoon river and approaches. 
825, Andaman islands. 941 b, Eastern archipelago, western portion. 26.36, Strait 
ot Makassar, north pait. 2637, Strait of Makassar, south part. 2577, Eastern 
archipelago : — Between St. Bernardino and Mindoro straits, with adjacent 
islands. 1260, China: — Chifu or Yen-tai harbour. 806, Japan: — Sendai bay to 
Jliyako bay. 2759 a, Australia, northern portion. 2650, Strait of Tartary and 
entiance of the Amur river. 1056. Australia, west coast; — Cape Cuvier to 
Champion bay. 1750, Australia, south coast: — Port Adelaide. 1018, Australia, 
east coast: — Montagu island to Beecrott head. 1400, Ports in Arafura sen. 
1080, Tasmania: — Tamar river. 105, Tasmania: — Port Hobart. 2726, New 
Zealand :—Miinukru liarbour. 2683, New Zealand, south island. — Cook strait 
anchorages, Sheet 2. 2459, North-west Pacific ocean. 2658, Solomon islands: — 
Giivutu and Tulage harbours. 

(J. D. Potter, Agent.) 

United States Charts. U.S, Hydrographic Office. 

Pilot Charts of the North Atlantic and North Pacific Oceans for September, 1897. 
Published at the Hydrographic Office, M'ashiugtoii, D.C. Presented ly the U.S. 
Hydrographic Office. 


FHOTOGBAPHS. 

J amaica. Swinton. 

Ten Photographs of Jaiiiaira, taken by Colonel A. Swinton, e.a., 1892. Presented 
hy Colonel A. HiciiUon, P.A. 

This is a series of enlargements, which are chiefly valuable as showing the tropical 
vegetation of the iskand of Jamaica. They are as follows: (1) Moneague; (2) Screw 
]iiiie, Montague ; (3) Moneague: (4) Cotton tree, Moneague ; (5) Cotton tree, Jllaude- 
ville; (6) Cabbage pilm, near Claremont; (7) Coco-nut palm, Moneague; (8) Royal 
palm, Spanish town ; (9; Oeho Rios; (10) St. Anne’s bay. 

Mexico. Stephenson. 

Fifty-four Photographs taken by J. Gurdou L. Stcplienson, o E., during the 
Mexican Western Railway Expedition, 1897. Presented by J. Gurdon L. Stephen- 
son, Esq. 

This series contains fifty- four photographs taken during the Mexican Western Rail- 
way Expedition, 1897. The greater number are photographs of the country through 
which the expedition passed. Among others, there are several illustrating the 
irulustries of the country, the natives and their dwelliugs, a Maya Indian war-dance, 
and ancient ruins. The following is a list of tlie subjects : — 

(1) Fuerte river — Ford between Baca and Agua Caliente ; (2) Hacienda, El Dorado. 
Agua Caliente; (3) Hacienda, El Dorado, Agua Caliente: (4) Hacienda, El Dorado, 
Agua C.ilicnte ; (.i) Mr. J. Gurdon L. Stephenson, c.e.f.k.i, s., chief of the expedition — 
3Ir. O. Lane, mining prospector; (6) Mr. A. Krauss, railway contractor, Bristol; (7) 
5Ir. E. J. Jloon, a.m. ixst. c.e., chief engineer’s assistant; (8) Don Francisco Lasselle, 
voluntary guide between -Agua Caliente and Batopiliis; (9) Doctoring a mule, Agua 
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Caliente; (10) Lanphar’s distillery. Agua Caliente; (11) Carpenter’s „liop, Agua 
C'ahente : (12, 13. 14) Maya Indian war-dance; (15, 16, 17) Dam and hot spring, Agua 
Caliente; (IS) View of Agua Caliente; (19) House at Agua Caliente; (20) Lanpher’s 
Tannery, Agua Caliente; (21, 22, 23, 24) Views of Agua Caliente; (25) Mount 
Rosario district; (20, 27, 28) Blount Rosario: (29) Ohinipas valley, frora La Guasa- 
(30) Septentrion valley, from La Guasa; (31, 32)Lrvalama; (33) Ancient Spanish silver- 
mine workings at Septentrion, in the bottom of the canon ; (34) Ancient Aztec store 
prison at Septentrion; (35) Overlooking Septentrion; (36) Between Temoris and 
Behuina ; (:17, 38) Mamaripa canon in the Sierra Madre ; (39) Cuiteco ; (40) Tannery. 
Cuiteco; (41) Church, Cuiteco; (42) Indian Mozo ; (43) Indians at Cuiteco; (44) 
Between Cuiteco tind Los Tascates; (45) Los Tascates, wooden plough; (40) Indian 
hut at Orichivo; (47) Barranca de Cobra; (48) Indian woman weaving at Barranca de 
Cotoa ; (49) Xear Los Ajitos ; (oO) Tbe judge’s coach, Bocoyna ; (51) The judge's house 
at Bocoyna; (o2) Church at Bocoyna; (53) Indians. Bocovna ; (54) Indian children 
Bocoyna. ' ’ 


Morocco. 

Twenty-five Photographs of Alorocco, taken bv the Hon. E. D. Loch, durin" Sir 
Arthur Nicolson’s Mission in 1896. Presented ly the Hon. E. D. Loch. ~ 

This is a remarkably fine series of photographs, and the subjects are well chosen 
It consists of the following 

(1) Magador, taken from east; (2) Magador, taken from east; (3) Ain Easha near 
Marakesh; (4) Glaiva pass taken from the Kasbah-el-Glaiva ; (5) The Wad Xefis 
looking south, Atlas mouQtains in the distance ; (6) Gateway leading towards Sultan’s 
palace. Morocco city; (7) Two soldiers of the British Legation; (8) Gateway in 
pgador; (0) Gateway into the inner part of the Kasbah-el-Glaiva - (10) Sheik’s 
house and Zarkteu at the northern entrance to Glaiva pass ; (11) View lookim' north- 
west from top of Glaiva pass; (12) Avenue of orange and olive trees in the Mamonia 
palace, Morocco city, where the Embassy was quartered; (13) Kontabia inosnup 
Morocco city; (14) Kaiitara Wad-T«-usift, near Morocco city ; (15) Groui) taken ii'i^lio 
Kasbah-el Glaiva; (16) Government mosque, Morocco city; (17) No title - (18) No 
title; (191 Taken from the top of Glaiva pass looking south ; ( 29 ) Kasbah-el-Glaiva*f-i 
large castle belonging to the Kaid of Glaiva, situated on tlie south side of the Atl-it 
inoiintains) ; (21) Bridge over Wad Ghadat in Atlas mountains ; (-22) View of the Kasbah 
el-Glaiva ; (23) Jibel Ofrarz, taken from file north .- (24) .libel Glaiva taken from 
pass about OOiill feet above sea-level, and aliout 4999 feet above Z irkteii - f’o) Hoi 
Abslam Quid Haj Maati Meyanzi, Kaid of Sbaonia. /.arkteii . (2o) Ha.i 


Churchill. 

f Kcslit. Persia, bv It. L. 


Persia. 

Sixteen Photographs taken in the nciglibourhooil 
Churchill. Esq. Presented hy H L. Churchill, Esq 
Tbe following is a list of the subjects ; — 

(1) Peasant types of Eesht; (2)'Small watci-fall in lulls of Talish ; (3) Persian t,-, 
picnic by riveisside near Eesht; (4) Type of Persian private tea-house kiwn W t , 
name of Kolab Francee, or “ European hah.” in lar-o priv-rte -orden ot 1 ? i 7 V-s 
Famous dervish at Eesht; (6) Peasants returnitu' to th -ir villages 
wares at Ecslit ; (7) Wayside shop hnt at Inek -small lakes in sh n^ of ^ “‘i""' 
showing luiinped Imll in foreground ; (8) Eoad beiu"- consti-iict,.,l hv I? ■ 
between Uesht and Kazneenl (9) Kdisliter E.ih . "''‘'P"','.'- 

and Kazneen ; (19) View of Shali’s Shanes ul Amar.-t or <• Pahoe , ' 1,;. 8 " 

Eesht : (11) The 4Iooiishce of the British Consulate Eesht ■ (i-G 'I'vnei f p'""' 

(13) Clearing load. Eesht to Per. B.zar; (14) Countrv' hl^L Tpl 

(this 18 tile house where Sir 51. Durand was entertaiued ln- the Persi ' 

his first arrival i.i Persi, i in l.s94); (1.5) View of Eahn , t- f Covernmeiit ou 

houses; (16) View of -‘Inek” Sja-kUes. ^shfi construction of 


N B._lt would greatly add to the value of the collection of Hhovo 
graphs which has been estabUshed in the Map Hoorn if all the * 

of the Society who have taken photographs d^gTh^r t™ t T. 

fortvard copies of them to the Map CiLatSTv who .t ’ ^ 
acknowledged. Should the donor have purchased th^ t 

wm be nseftil for reference if the name of The ^ Photographs, it 
address are given. Photographer and his 
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THE PRESIDENT’S OPENING ADDRESS, NOVEMBER 8, 1897. 

During the recess geographers and explorers have not been idle. Pro- 
gress has been made and good work has been done in several directions, 
to which it becomes my duty to allude in opening the present session. 
The most important step taken by the Council has been the resolution 
to grant diplomas to students who bad gone through a complete course 
under Mr. Coles. This measure has already had an excellent effect on 
our system of instruction, and I have no doubt that the diploma will be 
very highly valued, and sought for by increasing numbers of candidates. 
Its possessor will, if his ambition leads him either to active work in 
the field or to the equally useful labours connected with literature and 
education, find that our diploma will often serve him in good stead. 
Our graduates will be included in the list of referees. 

The gigantic task of making a classified catalogue of our library is 
at length so far completed .that the tickets are all arranged in conti- 
nents, Asia is arranged in countries and has been used by Fellows, and 
Europe is quite completed, and has been much used for reference, t 'ards 
for all works and periodicals of the last five years are kept complete and 
ready for the use of readers. The whole number ot title-cards is 71,7.35. 
The execution of such a vast undertaking involves much thought, as 
well as hard work, and reflects great credit on Dr. Mill, our librarian, 
and on Mr. Heawood, his assistant in this task. 

Before passing on to the work of our explorers, I must dwell on the 
loss we have sustained by the death of Sir Rutherfoid Alcock. I was 
his colleague on the Council for a period of twenty years, and had good 
reason to know how anxious he always was to further the best interests 
of our Society. Judicious, patient, and courteous, he was esteemed by 
iis all, and his able advice heljied us oiit of many a difficulty. The 

No. VI. — December, 1897.] 2 q 



566 


THE PRESIDENT’S OPENING ADDRESS. 


period of his presidency will always be remembered for the energy 
with which he advocated African exploration, the results of his efforts 
being represented by the memorable expeditions of Joseph Thomson. 

The recess has been signalized by the publication of two important 
geographical works : the admirable monograph on British Central Africa, 
by Sir Harry Johnston, with its fascinating chapters on the scenery and 
the physical aspects of that region; and the ‘First Crossing of Spits- 
bergen,’ by Sir Martin Conway ; while we have ourselves brought out Sir 
AVilliain ]\[acgregor’s interesting paper on British New Guinea in the 
form of a small volume. 

There has also been much activity in the field, the fruits of which 
you will, I trust, gather and enjoy during the coming session. In Africa, 
Mr. Cavendish, who only completed bis twenty-first year last May, has 
made a x’ery remarkable journey from Berbera, across the Somali country, 
to the river Jub, and then inland to Lake Eudolf. He shares with the 
lato ( 'aptain Eottego the honour of being the first to explore the western 
shores of tliat lake ; he has collected important information respecting 
the region between the basin of Lake Eudolf and the AVhite Nile, has 
helped to solve the problem of the Omo river, and has returned to the 
coast at Mombasa. "With regard to Siam, we may expect another com- 
munication from Mr. H. Warington Smyth, whose two previous papers 
give us the assurance that it will be a valuable contribution to our 
knowledge, as well as a source of pleasure to those who listen to it. In 
Central Asia the labours of Dr. Sven Hedin, which have been continuous 
during several years, are of great geographical importance. Among 
other achievements, he has ascended Mustagata to a height of 20,000 
feet, and mapped its glaciers; he has, at the utmost peril of his life, 
crossed the desert of moving sandhills between the Yarkand and Khotan 
rivers ; he has traversed a previously unknown route along the northern 
rim of the great Tibetan plateau ; and he has solved the geographical 
problem relating to Lob Nor. AVe hope to have Dr. S\en Hedin with 
us on the 22nd, when we shall listen to a paper of the deepe.st interest 
read by a young but most accomplished and cnthusia.stic geographer! 
Dr. Sven Hedin has devoted himself to the study of geography lince he 
was a boy at school, is a sjdendid linguist, and is well versed in all those 
collateral studies which arc required by those who wish to become real 
adepts in our science. 


Not less important and quite as interesting are the explorations now 
being caiTied on in the Afridi country by o„r gallant associate, «ir 
\\ illiam Lockhart. A\ e must all feel enthusiastic on readino- of the 
skill and ability uith which my old friend is conducting a most^difficult 
campaign, and of the brilliant dash and devotion of the Gordon Hiofi 
landers and other troops who are serving under him. As Fellows" of 

his boc.ety, we rejo.ee that the success of our arms also entails succes-es 
lor tlic i-ause ot geography. 
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Our friend and associate, Mr. Fitzgerald, is also returning from liis 
arduous examination of Aconcagua, which is believed to be the loftiest 
peak in the Chilian Andes. Personally I have taken a great interest 
in this last enterprise of the gallant young explorer, because I have 
known the mountain of Aconcagua by sight better than any other in 
the world, gazing at it daily during many months that I was at 
Valparaiso, and once having had a nearer view of it, from a shoulder of 
the Gampana de Quillota. That Mr. Fitzgerald will give us an 
exceedingly valuable account of his labours in the Andes we, who know 
his powers of description, can have no doubt. I may add that there is 
no region in the world less known than, and which offers so many 
geographical problems for solution as, portions of the Chilian Andes 
to the south of Aconcagua. 

There will, so far as I am aware, be no new work from the antarctic 
regions during the ensuing season, unless, as I hope, the Belgian 
Expedition, commanded by M. de Gerlache, should be able to send 
news of any discovery before the close of the session. But the efforts 
of our Council to procure the despatch of a British Antarctic E.vpedi- 
tion have never ceased. Last June we had a coni'erence, and subsequent 
correspondence with the Australasian premiers and ageuts-general on 
the subject; and an appeal has since been made to Lord Salisbuiy. 
Meanwhile Sir George Newnes has supplied funds for an enterprise, 
to be conducted by Mr. Borchgrevink, who, it will be remembered, 
visited Victoria Land in lS9.j, on board the whaler Antarctic, com- 
manded by Captain Kristensen. I understand that his plan is to sail 
from England next July, land at Cape Adare in Victoria Land, 
winter there, and attempt to make a journey into the interior in the 
spring. We wish Mr. Borchgrevink all possible success in his under- 
taking. 

In the arctic regions there has been much activity this summer, 
and it is reported that it was the most open season that has been known 
for many years. ^Ve hear this from Mr. Jackson; from Mr. Pike, who 
sailed round Wyche's Land to the east of Spitsbergen; and from Colonel 
Eeilden, who has been in the Kara sea and along the east side of 
Kovaya Zemlya. We look forward to an account of his second visit to 
Spitsbergen from Sir Martin Conway; and to interesting paper's from 
Colonel Eeilden and Mr. Arnold Pike, who will describe to us the very 
remarkable absence of ice this season in two distant parts of the 
northern seas. 

In my report on our existing knowledge of the arctic regions, which 
was printed in our Proceedings fiT September, 1877, just twenty years 
ago, I pointed out that there were four important portions which 
needed exploration : First, the regions north and west of the Parry 
islands, to be reached by way' of Jones sound ; second, the north side of 
Greenland; third, the Xorth-East Passage; and fourth, the exploration 
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of the archipelago known as Franz Josef Land. The first has not 
yet been attempted. With regard to the second, we hear of two con- 
templated undertakings. Mr. Peary intends to adopt the plan of taking 
Eskimo families up Smith sound, and, with their aid, to disco-ver the 
most northern land to the north of Greenland. Captain Sverdrup, 
Xansen’s companion, is fitting out the Frain, also with the intention of 
proceeding up Smith sound and exploring the unknown part of the 
north coast of Greenland. I greatly fear that neither Peary nor 
Sverdrup have any adequate conception either of the diflBculty of 
navigating the channels beyond Smith sound, or of travelling over such 
ice as is met with beyond Eobeson strait. This was not the route 1 
recommended for completing the discovery of the Greenland coast, an 
achievement second to none in geographical interest. The third enter- 
prise enumerated by me in 1877, namely, the North-East Pas.sage, was 
achieved by Baron Nordenskjold thiee years afterwards. It was reserved 
for the Jackson-Harinsworth expedition to achieve the fourth — the 
exploration of Franz Josef Land. 

We now have to wolcomo Mr. Jackson, Mr. Armitage, and the other 
members of the expedition on their safe return, and to congratulate Mr. 
Harmsworth on the valuable results of his patriotic munificence. Our 
explorers have passed three consecutive winters in the arctic regions 
close to the 80th parallel. They have maintained themselves in excellent 
health throughout that long and trying period ; they have diligently 
registered observations, and have completed exhaustive researches in 
the zoology, botany, and geology of a new region. This alone is a 
great work ; hut it is only a small part of what has been done under 
Mr. Jackson’s command. That explorer, always, I believe, accompanied 
by Mr. Armitage, has made daring sledge-journeys and boat-voyages, 
and by these means he has given us a completely new idea of Franz 
Josef Land. In this present year, by the examination, under exceptionally 
trying and difficult circumstances, of the land mass to the westward, I 
think he has surpassed all he had done before, and it will now bo our 
privilege to hear, from Mr, Jackson’.s own lips, the interesting story 
of his expedition and its work.* 


RECENT JOURNEYS IN PERSIA.f 

By Captain F. MOLESWOKTH SYKES. 

The ancient kingdom of PerJa, to which I would draw your attention 
this evening, is perhaps one of the most attractive countries in the 
world, as not only is it rich in remains of a hoary antiquity, which 

* Air. Jackson’s paper will ai>pcar in a future number nf the Jonmul 
t Paper read at the Royal Geographical iSeciety, Juue Zti, IS'JT. Alap, p (itiO. 
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have been the constant theme of historians for more than two thousand 
years, but to-day it presents so great a variety of interesting problems, 
and has so faithfully preserved its ancient immutable civilization, that 
every traveller who has once crossed its great plateau is fired with the 
desire to return again and again. Before approaching the subject of 
my three journeys, I would give a brief description of the country upon 
which we are about to enter. 

The kingdom of His Imperial Majesty the Shah stretches, roughly 
speaking, for 1000 miles from east to west, and for 800 miles from 
north to south — an area rather larger than that of the countries 
composing the Triple Alliance. In the provinces which border the 
Caspian sea the rainfall is very heavy, but, with that small exception, 
the most noticeable feature is the dryness of Persia, and this is the 
main cause of its delightful climate. I have mentioned this before 
anything else, as it appears to me that suflScient attention has not been 
paid to the enormous effect that deforestation has had, not only on 
Persia, but on Central Asia generally. It is this fact, and this alone, I 
would urge, that explains how great armies were able to march across 
countries the sterility of which would, at the present time, bar the 
progress of anything beyond a very moderate force ; and, conversely, it 
is upon the successful solution of this problem that the future of these 
desiccated regions (I use the term advisedly j depends. 

To continue, both on the north and south, the great Iran plateau is 
held up by mighty ranges, which are traversed by mule-tracks, and it 
is owing to the rugged nature of these passes that the isolation of Persia 
from the rest of the world is partly due. The plateau once reached, the 
traveller finds himself on a series of broad plains with mountain ranges on 
each side of him, which trend to the north-west with amazing regularity. 
For instance, when travelling to my district of Kerman, a distance of 
fiOO miles from Tehran, I traversed the same great plain throughout, 
and never lost sight of the two parallel ranges at any portion of my 
journey. These mountains, which rise to great elevations, are, as my 
previous remarks would show, entirely bare of timber, while the whole 
country consists of desert with rare oases, dependent for their existence 
upon “ kanats.” By this term, underground channels which tap distant 
springs in the hills are signified, and it may be imagined how costly 
and laborious a system this is, the water being frequently carried a 
distance of over 30 miles to the village it supplies. 

There are no navigable rivers in Persia, with the exception of the 
Karun, and it is extraordinary that between the Indus and this river, 
a distance of 1500 miles, no considerable body of water reaches the 
sea. To the north, owing to the heavier rainfall, it is different, and 
there are two or three rivers of moderate volume flowing into the 
Caspian sea. 

This summary would not be complete without a reference to the 
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appalling wastes known respectively as tke Daskt-i-Kavir and tlie Dasht- 
i-Lut. These two great deserts stretch right across Eastern and Central 
Persia, with the result that there is much less communication between 
neighbouring provinces of the Persian Empire than their juxtaposition 
would lead one to expect, the wastes of salt-swamp and sand dividing 
the districts more completely than any range of mountains, however 
difficult its passes might he. 

It was at the beginning of 1803 that I obtained permission to rejoin 
the “ Bays,” at that time stationed in the Punjab, via Persia, and I first 
of all travelled to Odessa, where Colonel C. E. Stewart, Her Majesty’s 
consul-general, and a prominent Fellow of this Society, not only gave me 
much valuable advice, but also furnished me with letters of introduction. 
In consequence, I did not enter Persia by the usual route, but crossed 
from Baku to Uzun-Ada, the starting-point of the Transcaspian railway, 
and thence steamed down the eastern coast of the Caspian to its south- 
east corner. At Ashurada, we lay to off the Russian naval station 
for a few hours, and soon after reached the end of the “ Murdab,” or 
lagoon, where we rowed through myriads of duck and every sort of 
aquatic bird, to the rickety pier of Bunder Gez, after traversing which, 
we found ourselves nearly up to the knees in mud. There being no 
hotel, and tents being out of the question, we were only too glad to 
find quarters at the telegraph office, where a room was placed at our 
disposal. 

After two days’ delay, we started for Astrabad in wet w'eather, and 
enjoyed a very full experience of what muddy roads can be. The mules 
were not so badly off, their loads being high upon their hacks; but 
the ponies, which carried my' servant and myself, must have been verv 
weary, as we could hardly' ever keep our feet out of the mud, so deep 
was it. Five hours’ marching through the mire only brought us 7 
miles on our way, but, as we were told that the road upon the morrow 
was much better, we decided to halt for the night, and found quarters 
in the village of Kurd Mahalla, in the house of its headman. Our host 
professed himself a profound theological student, and, after introducing 
the subject generally by stating that all Europeans worshipped machines 
wa.s anxious to know whether we English worshipped a steamer or a 
locomotive. 

On the following morning the country, which had hitherto been a 
melancholy tangle of low thorns and bushes, became quite park-like 
and, as it cleared up, matters looked more cheerful. On pastin'-- thromdi 
the village, which covers a large area, we saw' wheat being thrashed by 
means of a see-saw— a girl sitting on one end of the plank, and pullinv 
herself up and down by a rope suspended above her. It was nearly 
sunset when, amid a deafening chorus of jackals, w'e entered the city of 
Astrabad, through a dilapidated gate. Inside not a soul was to be seen 
and we rode on for a considerable distance before we pounced upon a 
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stray citizen, whom we induced to guide us to the house of the British 
agent. My first inquiries were as to the possibility of travelling up the 
river Atrek to Bujnurd, but my host told me that the country was so 
disturbed, that the Persian Government would insist on sending a large 
escort with me, which would have effectually prevented my mixing 
with the Turkomans, and so I determined not to seek any aid from the 
authorities. 

For about a week I made constant shooting-trips into the Elburz 
range, during the course of which I bagged a few wild boar, but saw 
no sign of the magnificent stags that roam the forests. Meanwhile my 
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pre2)arations were being made, and upon their completion, I marched 
off due north across a rich alluvial jdain, until we sighted Ak-Kala, 
a fort that commands the bridge over the Gurgan, and the home of the 
Kajar tribe, whose chief is now Shah of Persia. We then turned due 
east, and followed Tip the river, until we reached the encampment of 
Moussa Khan, the chief of the Ak Ata Bai, the most powerful tribe of 
Yomut Turkomans. The camp consisted of about thirty “ alachuk,” and 
as I lived in these superior nomad dwellings for nearly a month, it 
might be as well to describe them. 

We must first of all imagine a huge beehive framework of wood, 
some IG feet in diameter; over this thick black felt is stretched, and 
we have an ideal movable house, which, in cold weather, is infinitely 
sujierior to any tent. Inside are the “ lares and penates,” packed up in 
big trunks, while the rifles of the owners hang within easy reach. 
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Strips of carpet are stretched round wherever there are joinings in 
the felt, and altogether, when the fire is lit on the hearth, one enjoys a 
feeling of real comfort. 

I had a letter of introduction from Colonel Stewart for my host, 
and in it my jilan of travelling up the Atrek was mentioned. Moussa 
at first, however, utterly declined to help me, averring that I was 
sure to be robbed, if not killed, in which case he would be held re- 
sponsible by the Persian Government. He was also at a loss to know 
the object of my journey, and, as Colonel Stewart had not mentioned 
that I was an officer travelling on leave, I told him that I was a Fellow 
of the Eoyal Geographical Society^. A\ hen he found out that the object 
of this Society was the collection of geographical information, he could 
not conceal his contempt for a body which e.visted solely for this purpose, 
while I am afraid that he thought me mentally weak for taking so much 
trouble without the hope of making money thereby. For three days 
nothing was settled, a hot discussion being eternally carried on in 
Turki.4i, until I told him that if he -would not help me, he would 
lower his reputation for hospitality in Europe — this is always a terrible 
threat — and, as I also presented him with a revolver, he finally agreed 
to send me on to the Atrek, where further arrangements would be 
made. 

It was across the snowy steppe that we marched, after bidding fare- 
well to our host at the ford of the Gurgan, or Wolf river, which is 
apparently the same as Hyrcania, the Greek name for this district. 
After a long day we sighted the Atrek, and were glad to reach an 
encampment, as the snow was falling somewhat heavily. In the morning 
I was informed that forage for the next five stages must be bought, as 
none could be procured further on. This was followed by an intimation 
that I must purchase a camel for £40 to carry it. Fortunately, I guessed 
that the desire to sell me a camel at five times its value was the rea.'-on 
for the alleged scarcity of barley, so 1 declined to do anything but move 
on. This was not so easy, as the Yomut Turkomans are very loth to 
speed the parting guest without first fleecing him, so that it was noon 
before the march was resumed, more or less parallel to the yellow- 
coloured Atrek, to which river, as to the Tiber, the epithet of “ flavus ” 
is most appropriate. Our way lay across what should he a fertile 
country', but the treeless, snow-covered steppe looked extremely dreary', 
and, to add to our discomfort, no meat was procurable, as all the sheep 
were dy'ing of some disease, and we had, consequently, to depend upon 
shooting a few pigeons, which were hard to a2)proach. 

For two or three day's we were accompanied by' a “ mollah,” or priest, 
and, under his guidance, we steadily ascended the left bank of the 
Atrek, as far as a point opposite Chat, where we forded the river, and 
followed up the right bank through a mass of low hills. (Jur escort 
consisted of three or four Turkomans, who. whenever they met another 
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party, took the most warlike precautions, until they discovered whether 
those approaching were friends or foes. About 20 miles above Chat our 
priestly guide intimated that he was going no further, so, before con- 
tinuing our march the next morning, I sent him a silver watch and a 
present of money. However, he returned them without thanks, and 
intimated that he would like my telescopic-sighted rifle, which he had 
greatly admired. At the same time the muleteers came in weeping, and 
said that the Turkomans were going to take their mules and also rob 
me. I tried to quiet them, and sent my servant into the “ alaohuk ” 
to harangue the heads of the tribe, while I got the mules loaded 
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up. For an hour we waited, hearing only a stormy flow of Turkish 
from the council-room, so, when the mules were ready, I thought that 
I had better see what was going on. I found Joseph dancing about 
in an agitated state, and upon my entrance he told me that they 
plainly spoke of robbery, and would not let us leave. He advised 
the rather foolish expedient of attacking them ; but, instead, I told 
him to say how I loved the mollah, and I patted that scoundrel so 
violently on the back to show my atfection, that he could not go on 
speaking. 

The Turkomans thought it very funny, and when I ran the mollah 
outside, they brought his horse, and he came along with us just as if 
everything had been arranged to his satisfaction. 1 forgot to mention 
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that, before the acute stage was reached, I was asked to give a letter fur 
him to show in case of complaints. In it, I wrote that I expected to he 
robbed, and only hoped that any future traveller would have him punished, 
had he the chance. Before saying good-bye to our friend, who only 
accompanied us for a couple of miles, I offered to give him a second 
note. This he felt sure would not he as laudatory as he imagined the 
first to he, so he said that the former one would suffice, and I am con- 
fident that he considers it to he couched in the most complimentary terms. 
That night we were not asked into the village near which we halted ; 
so, surmising from this pointed lack of hospitality that treachery was 
intended, we kept watch. At about 2 a m. some six or seven Turkomans 
sneaked quietly out with their rifles, and approached the tent. Finding, 
however, that we were awake, they appeared to he surprised, and, afier 
talking together, went quietly hack to bed. 

As we were close to the country of the Goklans, I decided to change 
my tactics, and on the following morning abused the Turkomans for 
their violation of hospitality, and threatened them with the vengeance 
of the Governor of Bujnurd, who was, I said, a great friend of the 
British Government. This bluff, which, I am sure, lost nothing when 
interpreted into Turkish, had its effect, and our guides, finding the game 
up, rode away, and, after firing a few shots at us from about half a mile 
off, to which we made no reply, left us in peace. 

The Goklan Turkomans received us in quite a different manner, and 
said that Huck Nafass, our mollah, was not only “ wanted ” by the Persian 
Government for several acts of robbery, but that any Goklan would 
shoot him on sight, had he an opportunity. I was consequently delighted 
to feel that I had escaped from his clutches without harm, and can only 
put it down to the fact that, although I was without an escort, he 
imagined that I held some very strong cards up my sleeve. We were 
soon joined by Mustapha Kuli, who had been Captain Napier’s guide in 
1877, and it is, I think, thanks to him that I was so well treated-.* 


* Note ox the Yo.mut and Goklax Tukkou.\xj 

(a) Jn/ar Hio'.— Thi.i tribe inhabits tlie ilUtrict near the mouth of tlie Atii-k and 
as regards wealth, may be considered the most important divi.Niou. They possess 
fisheries, and also cultivate more extensively ; in addition to this, they eno-ao-e in 
commerce. 

The Jafar Bai have two divisions of Yarali and Xnrali, and number 2000 families 
to tile south of the Atrek, and 1000 families to the north. They are generally on bad 
terms with the .Ata B.ii, their neighbours to the cast. 

(b) Ata J?af — The Ata Bai include 2000 families to the south of the Atrek, and 1000 
to the north. Although not as rich as the .Jafar Bai, the .Ata Bai have more’power, as 
many of the smaller divisions are under their protection 

There is a subdivision called Ak Ata Bai. Ak = white. 

(c) Friendly to, or perhaps under the protection of, the Ata Bai are tlie followin'' 

divisions : — ^ 
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We were told that the road to Bujmird lay across the Hanaki pass to 
the south, and that we were to quit the Atrek, up which we had 
been marching hitherto. The cold was intense, although it was the 
middle of Tehruary, hut once over the pass we descended rapidly, 
until, at Semalgan, two marches further on, we found the heat quite 
oppressive. 

Before reaching the town of Bujnurd, we had to cross another 
range of hills, where the fresh snow was so deep that it took us 


Ganyokmjz 

loo fainilh s. 

Bolgai 

300 ,. 

Daz ... 

1000 

Dovoji 

1000 

Badragh 

200 

These divisions are generally on terms of feud witli — 

Amir 

100 farailie.- 

Kuchik 

30 i 

Tatar 

100 „ 

Salak 

100 

Kujuk 

1000 

To summarize, of the Yomut tribe there are 8500 families in Persian territory, and 

2000 in Russian territory to the north of the Atrek. 

Perhaps 20 per cent, of the tribes on either side cross the Atrek in order to change 


their pastures ; but this custom is on the decline, as a tax is charged on all the tribes- 
men who graze their flocks on the northern bank. All the Y'omuts profess to be at 
feud with the Goklans, who are now a much weaker and quieter tribe than formerly. 


OOKLAS TiRKOMANS. 


The following divisions inhabit Russian territory to the north of the Atrek, on the 
road between Kizil Arvat and Bujnurd. 


Sorali 

Toktamash .. 
Kek 

Kal Guzl 
Ak Kal 


^ 1500 families. 


The following subdivisions 
Kal Guzl 
Toktamash 
Kai ... 

Tamak 
Eilyangi 
Ark Kali 
Karnas 
Dadi 
Kar Abali Khan 
Jan Ghur Balghv 


inhabit Persian territorv 


\ 


2500 families. 


In former times the Goklan country was famous for its breed of horses, but, owius 
to its proximity to the powerful chief of Bujnurd, the tribe is now very quiet and weak, 
while its horses have shared in the general decline. 
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hours to accomplish even a few miles. Upon reaching the plain, 
whereon lies the city, I had my first experience of an “ istakhal,” or 
reception, a troop of Persian cavalry escorting us to the town, where 
we were lodged in one of the governor’s houses. When we went to 
pay our respects, we were conducted up the winding staircase of a 
tower into the presence of the Sani-i-Dowleh, the redoubtable warden 
of the marches, who, for fifty years, has been warring against the 



IHE GOVEBXOB UI’ JI.VGAS AND KAIIILY. 

Turkomans. His Excellency told me, that when he was a young 
man it was almost impossible to till the fields, and that at Bujnurd 
there were generally some hundreds of Turkoman prisoners, waiting to 
be ransomed or exchanged for captive Kurds. Nowadays there is 
comparative peace, cattle-lifting on a small scale having taken the 
place of the wholesale raids of the good (dd times. 

My experiences among the Turkoman.^ will shov that they are still 
a somewhat wild and lawless race, but, from a reference to the pages 
of the great traveller, ^ ambery, one can see how much Russia has 
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benefited Central Asia generally, and Persia in particular, by suppressing 
the Turkoman terror. These freebooters raided North-East and Central 
Persia down to the Dasht-i-Lut, while every man, woman, and child 
that was captured would be sold into lifelong slavery, and also endure 
religious persecution at the hands of their Sunni masters. Prof. Yambery 
has told me that he observed such innumerable cases of cruelty towards 
Persian captives that, although he personally was well treated, he regards 
the Turkomans with abhorrence. I should have mentioned that both 
Bujnurd and Kuchan are peopled by Kurds, whom Shah Abbas (the 
contemporary of Queen Elizabeth) transported from his north-west to 
his northern frontiers, in order to form a buffer between Persia and the 
Turkomans. The experiment may be considered to have been a success, 
as the Kurds are splendid fighters, and have never been greatly worsted 
by the Turkomans. 

The town of Bujnurd, which is situated on a fair-sized and w^ell- 
watered plain at an elevation of 3800 feet, contains perhaps 20,000 
inhabitants, and is increasing at a rapid rate. The bazaars are extensive 
and well stocked with Eussian and English goods, sugar, hardware, and 
crockery coming from Eussia, while the calico and muslin bore Man- 
chester or Bombay labels. 

From Bujnurd to Kuchan there was a choice of routes, so I selected 
that one which followed up the course of Atrek, as it had not been 
travelled over by either Captain Napier or Sir Charles Macgregor, both 
of whom had pursued the road which keeps further south. Shirwan, 
which we reached on the second day, is under Kuchan, and is nearly as 
large as Bujnurd, while the valley of the Atrek, which is here open and 
undulating, forms one of the most fertile districts of Persia. At Kuchan 
the walls were in the most dilapidated condition, owing to previous 
earthquakes, while within a very short time this terrible calamity was 
again destined to destroy thousands of lives, and then be repeated, to 
annihilate the remnant that had escaped. At the time of my visit there 
was a great deal of commercial activity owing to the opening of the 
road that has brought Meshed within easy reach of the Transcaspian 
railway at Askabad, while my eyes were gladdened by the sight of lines 
of waggons, which gave quite a civilized look to the place. 

For the remaining 90 miles I hired a waggon, its owner agreeing 
to reach Meshed on the third day ; and we started off with the pleasant 
feeling that this section of the journey was practically an accomplished 
fact. I nfortunately, at about 5 miles from Kuchan, one of the horses 
had a violent attack of colic ; so we had to halt for the night, as the 
poor beast was quite unfit to proceed, and it was not until February^ 28 
that I drew up at the consulate-general at Meshed, where I was warmly 
welcomed by Mr. Ney Elias, whose untimely death this Society is now 
deploring. In his obituary notice, mention was made of the kindness 
he showed to all his juniors, and of this I have received innumerable 
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proofs during the five years that have elapsed since I was first his 
guest. 

Meshed, as is well known, contains the famous shrine of the holy 
Keza, the last of the twelve Imams, and is the religious centre of Persia. 
The mosque is of great magnificence, hut has been so fully described by 
Mr. Curzon, that I would refer to his work in connection with this subject. 
I was much tempted to linger in the society of my fellow-countrymen ; 
but, as every week’s delay meant more heat in the Dasht-i-Lut, I had 
to hurry through with my preparations, and after a week’s stay continued 
my southward journey. As far as Turbat I was on a well-known road, 
which had been travelled over b^' Dr. Bellew in the seventies; but 
between Turbat and Jumain I found that several villages shown on the 
map were in ruins or unknown, while the river, termed the Kal Salah, 
which is shown as flowing east, actually trends to the west, and is lost 
in the swamps to the north of Bajistan. 

At Tun, I was on the northern edge of the great Dasht-i-Lut, which 
lay between us and Kerman, and which had not been traversed, in this 
particular portion, since the illustrious Marco Polo crossed it, in the 
opposite direction, when travelling from Kerman to “ Tonocain vifi 
Cobinan. As the great Venetian was not only a most accurate observer, 
but also wielded a graphic pen, I feel sure that I cannot do better than 
give his words, when describing the Dasht-i-Lut, which signifies the 
•‘Naked desert” — a most appropriate name. He says, “ AVhen vou 
depart from this city of Cobinan, you find yourself in a desert of sur- 
passing aridity. There are neither fruits nor trees to be seen, and what 
water there is is bitter and bad, so that you have to carry both food 
and water. The cattle must needs diink the bad water, will they nill 
thej^ because of their great thirst.” Friar Odoricus, in the succeedino- 
century, who was apparently struck by another phase of the desert, 
describes it in the following lines. He says, “Now, that sea is a 
wondrous thing, and right perilous. For it is all of dry sand, with- 
out any moisture, and it shifteth, as the se.a doth when in storm, now 
hither, now thither; and as it shifteth, it maketh waves, so that count- 
less people travelling thereon have been overwhelmed and drowned 
and buried in tho.-e sands.” 

Our chief jueparation consisted in engaging a few donkeys to carry 
forage for our mules, and, as theie were said to be tanks with water on 
the way, we expected very little trouble. We soon left the Tun oasis 
behind, and entered the silent desert, where not even a crow is to be seen. 
At the fourth mile was a tank of sweet water, where 1 insisted upon 
filling up my private water-skin, and at night we halted near the well 
of Khushab, ^Nhieh means “ sweet water.” It was much too salt for me 
in spite of it.-i name, so I was very glad that I had taken the pre- 
caution to fill my “ mussuck.” On the following morning, after drink- 
ing tea, only a pint remained; but we were promised excellent water 
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at the evening’s stage of Chahar Gunhaz, and so commenced the march 
in hope. Throughout the day we approached a snow-clad range, which 
appears^on no map, and, as we were at the end of March, I estimated 
its height, at 7000 or 8000 feet. The heat and thirst were very trying 
and, to add to our discomfort, the water at the stage was simply green 
with salt. I attempted to drink it with lime-juice tablets dissolved in 
it, but in vain, and so I could only envy the others, who were able to 
swallow it with apparently no ill results. 



THE FORT AT BAM. 

We were only about 15 miles from Duhuk, which lay under the 
range referred to ; so, after a sleejdess night, we pressed on as soon as it 
was light, and by 10 a.m. we were able to enjoy beautiful water 
running down from tlie hills. The villagers were anxious to see the 
tirst European that had passed that way, and, considering their isolation, 
knew a good deal about what was going on in the world. We had to 
halt a day, as every one experienced such bad effects from the water of 
the day before, that I was most thankful not to have touched it. 
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Duhuk is built in a gap half a mile v/ide, which separates the 
Tabas Kuh — the general name for the chain of mountains between 
Tabas and Duhuk — from the Mur Kuh, which latter range runs south- 
south-east towards Naiband. 

The onward journey lay through Arababad and Zenagun, where we 
saw palm trees for the first time. Another waterless stretch separated 
us from Naiband, so, warned by experience, we hired three donkeys to 
carry water, and marched to Ab-i-garm, where there are extensive 
salt marshes and groves of tamarisk. As we had still many miles to 
accomplish, I tried to push on at night, but we were afraid of losing 
the track, and so lay down to sleep until daylight. Our water was 
again exhausted, the skins having tainted it, so I rode on, in order 
to reach Naiband before the heat of the day. Fortunately the track 
was fairly distinct, but as hour after hour passed, and my pony began 
to be dead beat, I feared that I had lost my way, especially as there 
were two or thiee places where there was a choice of routes. Finally, 
however, I turned a corner and came upon a vision of fairyland. The 
hillside was covered with date palms, underneath which were glimpses 
of the bright green crops, and at the summit was an old fort in a 
state of picturesque ruin. L’pon entering the grove, I saw streams in 
every direction, while huge natural grottoes completed the 2'icture. 
My first care was to send otf two donkeys laden with water, in charge 
of a man who knew the country, and in the evening the caravan crawled 
in, the water having reached them some 5 miles out, when they were 
all feeling too much exhausted to go another yard. 

Two or three days were spent in climbing about the Naiband range, 
while the mules were recovering, and we then traversed another water- 
less stretch of 39 miles, to a well with forty steps, which was said to be a 
favourite spot for Beluchi raids. During the next stage to Darband, we 
passed ruins that I believe to be those of Marco Polo’s “Cobinan,” as the 
modern Kuhbenan does not at all fit in with the great traveller’s 
description, and it is just as well to remember that in the East the 
caravan routes seldom change."' 

We now skirted the western edge of the Dasht-i-Lut, and followed 
the main caravan road until at Ab-Bid we kept away to the east of 
the main road in order to explore the district of Kuhpayeh, which was 
then a blank on the map. ^\'e approached Kerman from the east, and 
I little thought that within so short a time it was to be my home. 
The city lies at the end of a low limestone range, and was once im- 
pregnable, to judge by the huge old forts that are still imposing in 
their decay. Its position on the confines of the great dtsert, and at 
the confluence of four imj-ortant routes, has always rendered it of 


* This (xueatioa is dealt with more fully in a paper which I read before the Sojitty 
of Arts on May 20. 
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importance, but, being on the frontier of Afghanistan, it has suffered 
terribly at each invasion from that quarter, as well as in the great fight 
for power that took place at the end of last century. Situated at an 
altitude of 5500 feet, its climate is extremely pleasant, while its inhabi- 
tants are particularly friendly to Europeans. At the present day, it is 
on account of its carpets that Kerman is justly renowned, although 
very few of the finer qualities are exported to London. These exquisite 
fabrics, woven in silk and wool, reproduce designs dating from many 



centuries back, while the harmonious and lovely colours throw all other 
carpets into the shade. Among the buildings of interest now extant 
is the Kubeh-i-Subs, or “ Green Dome,” which contains the following 
i„criptio«.-“The work of Clad Kkojeh Shukr Clkh aod U.t.d 
[nayet Ullah, son of Ustad Nizam-i-Din, architect of Isfahan The 
date is 640 Anno Hejrah, or 1242 Anno Domini. Oiir interest is con- 
siderably augmented by the fact that we know that Marco Polo was 
at KeriLn shortly after this date. In the illustration it will be 
VI. — December, 1897.] 
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noticed that there is but half of the building still standing ; this 
is not the result of an earthquake, but is the handiwork of a former 
governor, who had heard a rumour that treasure existed under the 
great dome. 

During my stay of a week I met several of the merchants of the 
place, both Mohammedan and Parsi, and I was particularly struck by 
their polished manners, which are, I afterwards heard, renowned 
throughout Persia. 

About the middle of April, after a few days’ rest, I determined to 
take a straight line to “ Pasargardse ” via Pariz and Baonat, as thereby I 
could fill in several blanks on the map, while, owing to the altitude 
being fairly high throughout, I hoped not to suffer from the heat. 
When some five marches to the west of Kerman, I received a most 
cordial invitation to visit H.E.H. the Farman Farma, who was the 
Governor-General of Kerman and Persian Baluchistan, and, upon accept- 
ing it, was so hospitably entertained that I accompanied my new friend 
to Bahramabad. Among many other experiences, I was introduced to 
the sport of shooting gazelle off horseback, which consisted in the riders 
spreading across a plain with intervals of 500 or 600 yards between 
each, and driving the quarry off its feeding-ground. In time the gazelle 
break back, when the sportsmen gallop to cut them off, and shoot them 
with slugs, propelled by a heavy charge of powder. The Farman Farma, 
who is a great spoitsman, on more than one occasion shot a right and a 
left at full gallop. I have also seen hyenas, lynxes, foxes, and hares 
bagged in the same way. 

When, after being entertained right royally for about a fortnight, 
I resumed my journey, I had had an agreeable experience of Persian 
life, enjoyed by very few travellers, coupled with a warm invitation to 
return during the following winter. Upon entering the unexplored 
district of Baonat, we were followed by a band of seven nomads, who 
were evidently on the look-out to attack us. However, we took all pre- 
cautions, and maintained a bold front, and, although both my rifle and 
gun were broken, we carried them in a very conspicuous manner. This 
band kept parallel to our march for three days, but they fortunately 
did not otherwise molest us. It is a remarkable coincidence that Captain 
ytotherd, of the Hyderabad Contingent, was set upon less than a month 
later, about 30 miles to the south of where I passed, and, although he had 
only a single orderly with him, he accounted for four of the brigands, 
killing their chief. It is more than probable that he was attacked by 
the same gentlemen who took so keen an interest in my movements 
and it is satisfactory to feel that Captain Stotherd made so good an 
impression on them. 

Upon arrival at Shiraz, after a visit to the world-renowned ruins at 
Persepolis, I was most kindly received by Dr. Scully, who told me that 
I had come at an interesting crisis, as there w'as war to the death 
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between the townspeople and the nomads. The very next morning we 
were awakened by hearing volleys inside the town, and, climbing np 
to the roof of the telegraph garden, which is about half a mile from 
the walls, we saw a regular fight taking place at the gate nearest to us. 
Fortunately, we were at right angles to the line of fire, and so eould 
look on without much risk, until the nomads, who were greatly out- 
numbered, finally retreated. During these very stormy times, it was 
wonderful to see with what utter contempt for danger the English 
telegraph ofScials behaved, and it was mainly owing to the oonfidenee 
felt in their reports at Tehran, that the necessary steps were taken to 
patch up a peace. 

It was now the end of May, so it was necessary to travel by night 



PASS OF THE "OLD WOMAN” BETWEEN SHIRAZ AND BUSHIRE. 


down the famous passes of the “Old Woman” and of her “Daughter,” 
which have been so vividly described in Mr. Curzon's monumental work ; 
and, after turning night into day for nearly a week, I was only too 
pleased to find myself on hoard the British India steamer at Bushire, 
where white bread and a whisky peg appeared to be delieious beyond 
expression. 

Karachi was reached early in June, and the rest of the summer was 
.spent in compiling my work and planning fresh journeys, until, in 
-October, 1893, accompanied by Surgeon-Major Brazier Creagh and 
Lance Duffadar Sultan Sukhru, of the 3rd Punjab Cavalry, I landed 
at Chahbar, in Persian Baluchistan. This port was chosen, as since 

2 R 2 
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Grrant’s journey, some ninety years ago, no European had travelled to 
Bampur by Geh. 

Before entering Persian Baluchistan, however, a few words as to its 
character would perhaps not be out of place. The whole of the coast- 
line from Bashikird nearly to Karachi is spoken of as Makran, the dis- 
trict extending inland as far as the first important range of hills, thus 
including a strip of land from 60 to 70 miles wide. For some 20 to 40 
miles from the coast there is a sand desert, with small hamlets, which 
draw their supply of water from shallow wells. Behind this is another 
belt of about the same size, consisting of low hills composed of mud or 
slate. Proceeding further inland, it will be noticed that there are con- 
tinuous ranges of mountains running from east to west parallel to the 
sea, and so regular is this formation, that all attempts at opening up 
communications in these parts must be done either to the east or west, 
as any road direct to the coast will lead across range after range of 
rugged hills. 

Thanks to the kindness of Mr. Possman, the director-general 
of the Persian Gulf telegraphs, we found camels awaiting us (at 
Chahbar), and, owing to the exertions of Mr. Lovell, in charge of the 
telegraph office, we were able to get twenty-seven of these uncouth 
beasts of burden loaded up the day after landing. The quarrels as 
to the partition of loads, and the interest taken by so many people 
in the camels, revealed to us the fact that several of these animals 
were divided into legs, each of which had a separate owner. The 
usual plan, we were informed, wms for the driver to have one leg’s 
interest in each camel, w'hich was allowed in lieu of wages and 
rations. 

Our first march brought us to Tez, the famous Arab port in mediasval 
times, but now no signs of departed greatness exist, e.xcept the innumer- 
able tombs of deceased worthies, and we had to drink filthy water out of 
a shallow hole, and be thankful that there was enough for all our party. 
Although marching by day was terribly trying for man and beast 
alike, the Baluchis spent so long in wrangling over the loads, and in 
tying them on, that it was 10 a.m. before the last of our camels started 
oflf for the second march, and, as the heat was terrible, our horses very 
soon began to give in. We therefore halted for several hours in the 
shade, near some water-holes, riding on to camp in the evenino-. 
We there found only about half of our caravan, the other portion 
having halted 2 or 3 miles back, in a rage at being compelled to march 
some 12 miles, as they said that 7 miles is the limit of a march in 
Baluchistan. Travellers in this country should be provided with an 
inexhaustible fund of patience, as the only part that the Baluchi camel- 
driver plays is to try and prevent any load whatever being put on his 
cainel, while, if at all discontented, he will decamp without giving any 
notice. 
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Iq order to attempt an earlier start, we halted for a day, and then 
pushed on at sunrise the following morning. However, the march was 
long, and by the time we reached Pesh Mant our horses had to be led, 
so utterly prostrate were they. Many of the party also suffered from 
sun fever, mainly because they got slightly chilled before the sun rose, 
and so felt the sudden change acutely. After four trying marches, we 
struck the Geh river, where we decided to make another halt. Just 
before reaching camp, I saw a couple of wolves, which fact is interesting, 
as they are not known to exist so near the coast. In the bed of the 
“ kaur,” the Baluchi term for river, we found isolated pools of doubtful 
water at this point; but a march higher up, we came upon a bright 
flowing stream, bordered by palm groves. 

Geh is a large village, built in the fork between two branches 
of the river, and, with its palm groves, forms a delightful picture. 
As so many of our party had suffered from fever, we determined to 
leave the invalids and make a rapid march in light order to Fanoch, 
returning to Geh by a different route. This we did with great 
success, finding at Mokht, a village near our route, a remarkable 
kind of glass bangle, of which I have given specimens to the British 
Museum. 

The pass below Fanoch must be a unique road. For 7 or 8 miles 
one has to scramble over boulders of the most varied hues, every colour 
of the rainbow being there, which gives an effect of great beauty. In 
the case of being overtaken by a “ seelab,” or spate, in this pass, the 
loss of the entire caravan would ensue, as the sides are precipitous 
almost throughout. The morning after our arrival, we set forth to 
climb the Kuh-i-Fanoch, also termed the Kuh-i-Sufeed, or “White 
mountain,” the summit of which is reached at 4735 feet. After four 
hot hours spent in climbing, we stood on the top, and were able to 
look across to the unknown districts lying to the west, while to the 
north we could clearly descry the shapely Basman peak. 

Upon returning to Geh, we retraced our steps down the pass, and 
then kept further north, striking the Sirha river at Ichan, called 
“ Hochan ” by Captain Grant. Both when going to and returning 
from Fanoch, we crossed the Maluran river,* which is shown as draining 


* The followiag is the list of villages on the Maluran river : — 


Matkun, right bank. 
Kuchink, „ 
Abgah, ., 
Xasperan, „ 
Ladgoju, left bank. 
Aband, rigid bank. 
Margan, „ 


Shernani, right bank. 
Yark, 

Jlurdosmah, „ 

JIaluran, left bank. 
Chah Ali, ,, 

AYajbis. „ 

Korandab, „ 
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into the Geh river, whereas it is really a tributary of the Kaur-i-Binth.* 
Along its banks, as well as those of the Sirha river, there are 
almost continuous lines of date groves. The Sirha pass, which lay 
between us and Bampur, beggars description, and I am still surprised 
that we got safely over it, as I should never have believed that laden 
camels could climb up the clitfs they did without accident. My com- 
panion’s mare indeed fell, but luckily there was a deep pool below, so 
no harm was done. 

At Bampur we found that Pahra — the Para of Arrian — was now 
the seat of government, and so pushed on there, where we were received 
by the Assad-i-Dowleh, who is a fitting ruler for such a wild race. He 
was civil enough, thanks to the Barman Farma; but when we informed 
him of our intention of touring in Sarhad, he tried to discourage us 
hy every means in his power. Having engaged camels with extreme 
difficulty, we marched due east to Magas, where the kindest inquiries 
were made after the late Sir Oliver St. John. We then turned north 
into unexplored country, and, at the end of December, reached Khwash, 
the capital of Sarhad. This word has been written and spelt in so 
many different ways, that I would mention that it is the Sarhaddi 
method of pronouncing “khosh,” meaning “sweet.” 

We were now close to the giant range whose highest peak is the 
great volcano of Taftan, or the “boiling,” locally known as Chehel 
Tan, or the “Mountain of the Forty Beings," and as we were afraid 
that snow might hinder our ascent, we marched up its valley, where 


The following is the list of \ illagf s on the river Sirlia from lehan downwards : 


Kondel Slant, right bank. 

Aband, left bank (opposite Deli 
Mullah). 

Deh Mullah, right bank. 

Khushk, left bank. 

Gurani, right bank. 

Mirabad, left bank. 

8hah Karpad. left bank 


Geladun, left bank. 

Wasbkosh. right bank. 

Bandan. ,, 

Pothan (opposite Bandan), left bank. 
Mokht, right bank. 

Afzdabad, left bank 
Hudian. „ 


Thence 4 miles to Naokinja, where I baited between Chahbar and Geh. 

I crossed both of these streams at two places, some miles apart, to that I have 
reason to believe in the accuracy of the above list. 

* There are five streams which make up the Kaur-i-Biiith, as the Fanoeh river 
is called below the pass. Beginning from the west — 

1. The main stream, up which runs the road to Piamishk. Mirabad is the only 
village of importance that we could see. 

2. Kaur-i-Kantekon. This stieam flows almost due north to south. 

3. Kam Kaur, with village of Kam just above Fanoeh. and Haimini on an easterly 
branch. 

4. Kaur-i-Magen, with two hamlets. Magen and Band-i-Bengi, on its bunks. 

5. Kaur Espate. This stream flow,- in just below Fanoeh. the hamlet of Espate 
being some few miles up it. 
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■vve camped at an altitude of 6550 feet, near a large cave, which pro- 
tected our horses from the intense cold. My companion was unfor- 
tunately ill, so, as the weather looked very' threatening, I decided not to 
wait, bnt to make the attempt on the following morning. 

For 7 miles the track led up the valley, which then terminated in 
an extraordinary fissure, termed the Band-i-Gehi. Creeping up this, 
we found ourselves in a valley, which smelt strongly of sulphur, but 
the going was easy enough until we began to climb the actual peak. 
First of all, we had to scramble over boulders, but these at 11,000 feet 
were replaced by soft lava ash, so that it was 2 p.m., after eight 
hours’ incessant climbing, when we reached the summit at 12,850 



TOMBS OF THE KAIANIAV MALIKS AT JALK. 


feet. We here found a plateau about 400 yards square, the northern 
portion of which is termed the Kuh-i-Ziarat, or “ Sacrifice hill,” while 
separated by a slight depression lay the Mader Kuh, or “Mother hill,” 
which is still the actual object of worship for most Sarhaddis, although 
nominally they are Mohammedans. The volcano, which was belching 
out blinding clouds of sulphurous smoke, consists of two apertures, each 
some o yards in circumference, which apparently united a few feet below 
the surface, as there was only a yard or so of ground between them. 
With considerable difficulty, we extricated specimens of the sulphur 
and sal ammoniac, and then turned our attention to plane-tabling. At 
the elevation we were at, we could see Sistan and the lake of Zirreh, 
mentioned in Matthew Arnold’s great iroem, while to the north-west 




588 


RECAST JOQRXEYS IX PERSIA. 


the boundless Dasht-i-Lut stretched for hundreds of miles. The descent 
was easy, in comparison, and by 9 p.m. we were safely back again in 
camp." 

The whole of this valley is full of ruined villages, and opposite them 
are oval-shaped caves hewn out of the rock. These were some 8 feet 
in length, 6 feet in width, and 5 feet in height. No marks of smoke 
were visible, and, as they were very difficult of access, I would hazard 
the theory that they were humble imitations of the rock tombs at 
Pasargardoe. 

After stopping long enough to allow my companion to scale the 
great volcano, on New Year’s Day, 1894, we started forth to find the 
village of Pasman, the wliereabouts of which was uncertain to a degree. 
As we could buy nothing on the way, we ran out of both forage and 
flour, and were consequently delighted to reach our goal, which lies at 
the southern end of the range of the same name. Our camel-drivers here 
deserted in a body, but, as there was plenty to occupy us in exploring 
the hills, this did not prove to be a serious blow. It took us three days 

* XoTE BY Lieut -Genekai, McMahon in .a Papek on the “Volcanoes near the 

BELrCHISTAN-AFGH.AN FRONTIER,” BEAD BEFORE THE GEOLOGICAL SOCIETY ON 

M.AKCH 24, 1897. 

Since this paper was read the authors have been in personal communication witli 
Captain P. Molesworth Sykes, now in England on leave, who ascended the mountain 
on Cliristmas Eve, 1893. After giadually ascending ravines in the hills around the 
mountain, the exploring party arrived at the foot of the actual cone at an elevation of 
10,000 feet. Tlience up to 11,000 feet the ground traversed consisted of boulders : 
but from 11,000 feet upwards it was covered with fine volcanic ash, into which the foot 
sank deeply at every step. From this point up to the top the smell of sulphur was 
unpleasantly strong. The summit consists of a plateau covering an area of about 400 
square yards. On its northern and southern sides the ground is slightly idevated above 
a central depression. The northern elevation forms the sacrifice hill, where goats are 
sacrificed by pilgrims ; whilst the southern portion is called Mitiler Kuli (‘ Mother hill ’). 
On the latter were, at the time of Captain Sykes’s visit, two apertures some yards 
apart, each apparently 3 or 4 yards wide, which appeared to he connected with each 
other. From both of these, dense white sulphurous smoke and some flames were 
issuing. So strongly sulphurous and suttbeating was the smoke, tliat these apertures 
could only bo approached from the windward side; and, owing to tin; heat and smoke 
issuing from them, they were approachtd with difliculty even Irom that side. Sulphur 
and sal ammoniac were extracted from the edge of one of the apertures. 

“ Cajdain Sykes has paid several visits to the burning petroleum springs at Baku, 
on the western shore of tlie Caspian si a, and he is satisfied that the heat, smoke anil 
fiames on the summit of the Koli-i-Taftan were not due to jietroleum. There was no 
smell of petroleum, and tlie smoke was not dark and carbonaceous. 

"Captain Sykes liroiiglit liome a specimen of the lock found in situ on the Koh-i- 
Taftiin. and this proved, on examination, lo be a vesieiilar. andesitic hiva. As the 
summit of the Knli-i-Taftiin i,-. still deeply covered with fine ash, this volcano must 
have been active during a coiujiaratively n cent geological period ; but, as no fresh lava- 
streams were observed l.y Captain Sykes on ins way u]. the mountain, it is not probable 
that the volcano has been active during the lifetime of the jirisent generation. 

The authors inter, from Captain Sykes's obsei vations, that the volcano is now in 
thesolfatara stage of its existenee. Theflaiiici. sieii by Captain Svkes are probably due 
to tlie emission of hydrogen sulphide (H,S i, a very common product of solfutara action ” 
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to scale the great peak, from our camp at Basman village, but at last 
we arrived at the summit, and set up the plane-table at an altitude of 
11,210 feet above the sea. We were on what is generally supposed to be 
an extinct volcano, and it is interesting to note that even heie there is 
a legend of a saint called Kedr, who still lives in the mountain, just 
as in Greek mythology a giant is imprisoned beneath Etna. The moun- 
tain is locally termed Kuh-i-Zendeh, or the “ Mountain of the Living 
Man.” 

Upon returning to Basman, we enjoyed excellent moufflon-shooting, 
until the Farman Farma sent some of his transport for our use, and 
we rejoined him at Bampur. In his company, we travelled along the 



THE LAJJI VALLEV ON THE BELCCH-KALAT FRONTIER. 

unexplored tract of country where the Bampur river and the Halil Eud 
mingle their waters in the Jaz Morian. Additional interest was felt 
by us, knowing it to have been the road that Alexander the Great used 
in his march from India. 

Upon arrival in Eudbar, we turned northwards and left the Farman 
Farma, in order to explore the site of Marco Polo’s “Camadi,” where the 
china exhibited, together with the seals and other curios, were found. 
We came upon a huge area littered with yellow bricks 8 inches square, 
while not even a broken wall is left to mark the site of what was 
formerly a great city, under the name of the Shehr-i-Jiruft. 

It was now late in March, so we were only too glad to traverse the 
Jabal Bariz range and gain the elevated plateau of Iran, and, just a year 


5;»0 KECEST JOURNEYS IN PERSIA. 

after my first journey, I again entered Kerman. Here our partj bioke 
uji, Surgeon-Major Brazier Creagh returning to India by Bunder Abbas, 
while I continued my journey towards Tehran, At Yezd I was most 
hospitably entertained by the manager of the Imperial Bank of Persia, 
and at Tehran, Mr. Coningham Greene, Her Majesty s charge d affaires, 
not only' made me free of the Legation, but also presented me to H.I.M. 
the late Shah, who was interested at hearing about so remote a earner 
of his empire. I travelled to England in rather over a foitnight bj' 
the newly opened line from Petrovsk, on the Caspian sea, taking the 
faithful Sultan Sukhru with me as a reward for his excellent work, and 
reaching London late in June. 

After four months at home, spent in com])iling my second journey', 
I was ajipointed to be the first consul for Kerman and Persian 
Baluchistan, and, accompanied by' my sister, who shared my future 
wanderings throughout, we reached Tehran at the end of 1894. Me 
there spent a most delightful winter, enjoying the kind hospitality of 
Sir Mortimer and Lady Durand, so that it was a great wrench to leave 
all civilization behind and start forth on the long journey of 600 miles, 
which lay between us and my district. As far as Kashan, we followed 
my route of 1894, but for the onward march to Yezd I kept a good deal 
to the east, passing through Natunz and Kuhpa. Thereby' I was able 
to fill in a large blank that has existed on the map quite close to 
Ispahan, while, as so often happens in Persia, I found the district to be 
quite as populous as the one bordering the main road. 

Kerman was reached at the end of March, and for some mouths we 
were busy enough, what with consular work and settling down. 
lYhen, however, it grew hot in June, I determined to explore Sardu, 
so as to trace out Marco Polo’s route, and we had a most delightful trip 
while occupied with this task, during which we scaled the highest 
peak of the Lalazar range, J;!,700 feet above sea-level — no mean feat 
for a lady to accomplish. There was also the best of moufflon-shooting, 
and we picked up several carpets woven by the nomads, while the 
climate at an altitude of over .SOOO feet was perfection. However, we 
were forced to return home by quick marches to meet H.E.H. the 
Farman Farma, whowas once again appointed governor of the province, 
and the autumn was spent at Kerman, a.s we found interesting occu- 
pation in trying to unravel the ancient history of that city. I can- 
not say we were unsuccessful, as our offers of a reward for old stones 
and curios produced a number of reflet tiles, and I am proud to state 
that we captured a wasp unknown to science, when collecting insects 
for a friend. 

In January', 1890, telegraphic orders came for me to join Colonel, 
now .Sir Hungerford, Holdieh on the Perso-Beliich frontier, which instruc- 
tions I should have been quite unable to obey, without considerable delav, 
had not my' kind friend, the Farman Farma, lent me his own transport. 
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Thanks to this, we started off on the third day, leaving our household 
gods to look after themselves, and within a week we had reached Bam, 
until recently the frontier fortress of Persia. Everywhere I was shown 
the greatest courtesy, so that forage and supplies, which usually are 
impossible to collect, were leady at each stage, and from Began, with 
only a day's halt, we were able to load up fifteen extra camels with 
all supplies, before crossing that portion of the Dasht-i-Lut which lay 
between us and Pahra. There my old acquaintance, the Assad-i- 
Dowleh, treated us well, and it only took two days to engage thirty 
spare camels and to load up supplies for twenty days, as the villages 



THE WATER-MILLS OF SHUSTER. 

to the east were too small to be counted upon to any great extent. 
As far as Magas, we followed the route that we had taken in 1893, 
after which we continued nearly due east, reaching the British camp at 
Kohuk on February 24 :, having accomplished the march of 600 miles, 
mainly across desert, in foi ty days. 

Sir Hungerford Holdich * has already read an interesting paper about 
the geographical side of the frontier commission, during which we 
marched with our headquarters as far as Jalk, while excursions were 
made to the various points of interest along the frontier. Both at 
Jalk and Kohuk we found numerous tombs which were built by the 
Kaianian maliks, and which appear among the illustrations. On one 


Geographii'al Jottrmtl^ vol. ix. p. 41»). 
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of them I found a brick bearing the date of 1027 Anno Hejra, or 1617 
of our era. This confederacy of chieftains appears to have ruled in 
Sistan and Baluchistan during the prosperity of the Sefavi dynasty, 
and, as far as we know, they were crushed by Nadir Shah about 150 
years ago, although Pottinger mentions that they still owned villages 
early in this century. 

We accompanied the British Commission on its long march to 
Quetta, so that my sister may claim to be the first lady' who has ridden 
from the Caspian sea to India, a distance of nearly 2000 miles. 
While travelling up the valley of the Eakshan, through what is now 
a desert, we saw that for miles the country had been cultivated in 
terraces on such a scale that there must have been a teeming population, 
where now one can wander for 50 miles without seeing the slightest 
sign of life. We found many ruined sites, with numberless fragments of 
Arab pottery, beads, and bracelets, and felt that it was only deforestation 
that could have changed the country from a smiling plain of plenty to 
a barren and dry land, where no water is.” Daily, the thermometer 
registered over 90° in our tents, so it was with light hearts that we 
ascended on to the uplands of Baluchistan, until, at Kalat, we again 
reached a telegraph wire — that pioneer of civilization — and at the end 
of April we entered Quetta, where we were all most kindly entertained 
by the late Sir James Browne, whose name will live long on the 
Beluch country side. 

We were on the way to Simla, when the sad news of His Majesty 
the Shah’s death reached us, and it was quite touching to see how much 
our Persian servants felt the calamity that had befallen their native 
country'. Nearly a month was spent in Simla, during which I was 

enabled to compile my work up to date, and at the beginning of 

June we were once again at Karachi, bound for the Karim valley. 
We were caught by the beginning of the “ monsoon,” and, as we were 
on board the worst roller that the British India Company possesses, 
we were very glad to reach the shelter of the Persian Gulf. For the 
first time, I visited Bahrein, when we rode on donkeys to the famous 
wells, and also saw the extraordinary phenomenon of a sprin of fresh 
water bubbling up in the sea, which is very shallow indeed all round 
the islands. The pearl fisheries were in full swing, and it was a mo.st 
picturesque sight to see the fleet of little vessels all busily engaged in 
fishing for oysters. The weather was too hot and our stay too short 

for a visit to the site of Sir E. Durand’s and the late Mr. Theodore 

Bent’s excavations ; but there are few places so accessible that would, 
in my' humble opinion, yield a richer harvest than this ancient home of 
the Phoenicians, where Erythras, the “ Red King,” lies buried. 

Off Bushire we again exjierienced rough weather, but when once we 
entered the lovely Shat-el-Arab, the moist heat was overpowerino- and 
as, at Mohamerah, we found that the fortnightly' boat was not due to 
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start up the Karun for another week, we continued our journey to 
Busreh, where Captain "Whyte, Her Majesty’s consul, received us most 
liospitably. 

Before entering the valley of the Karun, I would mention that that 
river was opened to the commerce of the world in 1888, and that ever 
since Messrs. Lynch Brothers have maintained a fortnightly service, 
in spite of much hostile intrigue on the part of some of the inhabitants 
of this district, who did their best to thwart the Shah’s policy. How- 
ever, the extraordinary tact of Messrs. Lynch’s agents has overcome 
much obstruction, and every one is now alive to the advantages that 
they have conferred upon the district, so that we may soon hope to 
see this system of mutual benefit placed on a thoroughly sound and 
solid basis. 

It is but 117 miles from Mohamerah to Ahwaz, but this occupied 
the best part of two days to accomplish, as we anchored at night. At 
Ahwaz, where a few years ago there were but wretehed huts, ware- 
houses and caravanserais of imposing appearance now line the bank, 
while great activity is everywhere visible. After spending a few days 
with Messrs. Lynch’s agent, Mr. Parry, in his company I proceeded up 
to Shuster on the s.s. ShusJian, the larger boat, the s.s. Mai Amir, not 
being able to surmount the natural barrage that crosses the river in 
five separate reefs. This is the crux of the Karun question, as, if the 
ancient dam were repaired, there would be water enough to fertilize 
millions of acres which now lie idle and useless. At Shuster, one of the 
dirtiest, hottest, and most fanatical towns in the world, we lived in 
cellars for the greater part of the day, as at 8 a.m. the thermometer regu- 
larly registered 108° Pahr., while at noon 129° was the average reading. 
As may be supposed, we were only loo glad io return to the compara- 
tively cool climate of Ahwaz, where I had left my sister, and here July 
was spent. In August, I was so weak from fever and pleurisy that I 
had to seek medical advice at Busreh, and again enjoyed every com- 
foi t at the consulate, for which I shall ever be grateful. The moist 
heat was so trying that the doctor ordered a sea voyage, so that 
early in September we returned to Tehran by the roundabout way of 
Bombay, Aden, Brindisi, and Constantinople. 

I was very anxious to haxm the Ahwaz-Ispahan road properlj" 
mapped as far as its junction with the Shuster route, as, until quite 
recently, Ahwaz barely existed, and so there was no road running to 
it shown on the map. Here the great value of my faithful plane-tabler 
came in, as I was able to send him in charge of my caravan through the 
Bakhtiari country and feel quite confident that when we met again at 
Tehran, he would have an excellent route report to give in, in which 
hope I was not disappointed. 

The winter was again spent under the same hos 2 )itable roof at Tehran, 
where I taw H.I.M. Muzzufur-i-din Shah more than once, who evinced 
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mucli interest in the photographs that I had taken on the Baluch 
frontier. Moreover, I had the opportunity of making the acquaintance 
of the leading Persian statesmen, one of whom, His Excellency the 
Xasir-ul-Mulk, is here to-night, having paid us the compliment of 
returning to England the moment his ofScial duties on the continent 
were finished. 

In conclusion, I would mention that, after Ira veiling for many 
thousand miles in Persia, I still wish to travel there again, and, although 
perhaps the free open-air life and the gloriousiclimate have something to 
do with this, I cannot but feel that it is also owing to the Persians 
themselves being so hospitable and friendly a race. 


Before the reading of the paper, the President said: We have to welcome here 
this evening an officer who has seen a good deal of a very interesting part of Persia, 
and from whom we have received several letters of great interest, though I believe 
we have not before had the pleasure of listening to him in this room. I will now 
call upon Captain Sykes to read his paper. 

After the reading of the paper, the following discussion took place : — 

The President : I would now ask his Excellency, Nasir-ul-Mulk, to open the 
discussion by some observations. 

His Excellency, the Nasie-ul-Mui,k : I am very pleased to have had the oppor- 
tunity of being present at this meeting, and of listening to the very interesting 
lecture of Captain Sykes. As you have seen. Captain Sykes has shown himself a 
very active explorer, and has availed himself of the opportunities afforded him to 
give you new information about the outlying parts of Persia. I am afraid that 
all he said was about the outlying parts and the deserts, and that may give you 
the idea that all parts of Persia are the same. As you know. Central Persia is 
desert, but the borders are very beautiful and fertile places, and I am sure that 
Captain Sykes on another occasion will give you information about these parts also. 
1 have to thank him for the kind allusion he has made to myself, and a^ain to 
express the pleasure I have had iu being present at this meeting. 

Major-General Sir Frederic Goldsmid : I am afraid that any remarks which 
I can make on the very interesting paper we have just heard would involve too 
distant a retrospect to warrant attentive consideration on your part. My know- 
ledge of Persia goes back to so ancient a date, that anytliing I may now say on 
that country must he of comiiaratively little interest. About tliirty-four or thirty- 
five years ago I had the honour of addressing this Society at a meeting presided 
over by Sir Roderick Murchison. I had then recently returned from the coast of 
Mekran, which I had been sent to e.xplore under orders from Bombay. Althou'^h 
we, in Sind, were neiglibours to Mekran, we knew very little of that province In 
those days. I was ordered to go along the coast as far as I could, and see whether 
the country was fitted for the setting up of our telegraph line, whether tlie ireople 
were fitted for protecting that line, and whether I could make any permanent 
arrangements fur its protection. Accompanied by an escort of Sinil horse I 
reached Gwadar in about seven weeks, exploring and taking notes the whole way 
and making my report to the Bombay government. From Guadar I should have 
continued the exploration, but was directed to return, lest our little acquaintance 
with Western Mekran should lead us into political complications. Consequently, 
I put my camels and horses into boats, and returned to Karachi. A few years 
later, I reached this very place, Gwadar, from the neighbouring port of Charbar, 
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having travelled thither by a strictly “overland” route from the Caspian. Later 
again I reached Gwadar direct, coming from the same starting-point in Northern 
Persia. When the late Sir Henry Yule kindly measured my journeys, and put 
them down at 7000 miles in Persia and Baluchistan only, I confess to a feeling of 
gratification ; but I could not then foresee the work that was to be accomplished by 
other travellers in Asia during the second half of this memorable period of sixty 
j’ears which we are now celebrating. 

The paper we have heard read is an admirable one in many respects. It is 
simple, truthful, we all understand it, and, more than that, it shows what we have 
to do. The points which the writer has touched upon are points of very great 
interest indeed, and I only hope that, by further study of these particular regions, 
we may soon have a more complete map than heretofore. I do not like taking up 
your time further, but, as relevant to the occasion, will ask your permission to 
quote a few words from a lecture which I delivered at the Royal United Service 
Institution in 1877, when Sir Rutherford Alcock was in the chair : — 

“We require consuls both on the east and west of Persia ; good, well-trained men 
who are likely to promote, by their personal character, the honour and credit of our 
country. Kerman or Yezd in the east, and Kermanshah and Shuster in the west, 
Meshed in the north, and Bunder-Abbas on the seaboard, would all be points 
worthy of consideration in any scheme for the extension of the Asiatic consular 
service. . . . Holders of these posts, like the late worthy consul, Keith Abbott of 
Tabriz, might, by judicious local exploration and inquiry, be scientifically, as 
politically, useful.” In referring to Consul Keith Abbott of Tabriz, I would inter- 
polate the name of Colonel Stewart, also of that city, whose presence here to-night 
at once recalls his travels and services. 

Let me add that in three of the places named, consuls or vice-consuls have 
in late years been appointed. I think I am right in saying that General Maclean 
was appointed to Meshed, one or two oflicers were appointed at various times to 
Yezd, and Captain Sykes is, we know, at Kerman. One word more, if I may be 
allowed to say it — and it would be ungrateful and ungracious if I did not do so — 
that is, that I agree in every word that Captain Sykes has said in regard to Persian 
hospitality. I can, from my own experience, testify most heartily and honestly to 
this estimate of the native character. 

Sir Moktimer Duraxd ; There are many here so much better fitted than I 
am to continue the discussion of Captain Sykes’s lecture from a geographical 
point of view, that it is inadvisable for me to take up your time very long. I 
would only like to say that I entirely concur with everything Sir Frederic Goldsmid 
says about the credit due to Captain Sykes for his remarkable journey, and I wish 
a great many more would follow bis example. I have often been struck by the 
small number of English travellers who visit Persia. I am sure my distinguished 
iriend, the Nasir-ul-Mulk — whom I take this opportunity of congratulating upon 
the high honour conferred on him by Her Majesty — will bear me out in saying 
that the Persians, as a nation, very thoroughly appreciate, in more ways than one, 
any sympathetic interest which Europeans show towards them. I think it is in 
every sense desirable that more Englishmen should travel through Persia to learn 
something of the country and people. It is a most interesting country and people. 
There is one aspect of the question which has not been touched oa to-night, and 
about which I should like to say a few words — I mean the interest of the country 
from an artistic point of view. I think it would well repay any one of artistic 
tastes to spend some months or a year in Persia. He would see that it is a very 
beautiful country. We have heard a great deal of the arid nature of the moun- 
tains. There is a very great deal of barren and bare country about the capital, but 
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if you could see the exquisite colours which the barren hills take at sunset, and at 
other times, you would agree that Persia has its beautiful side. I remember when 
I left Tehran on February 14, 1 was particularly struck with this. It was a typical 
Persian day, the sky cloudless, the sun bright. To the north stretched a long range 
of mountains of dazzling purity, covered with snow from the summit to the foot, 
and far away to the east, rose the mighty cone of Demavend. To the south we 
saw the great plain stretching into the blue distance, and rising out of it, range 
after range of snow-clad hills, the more distant being considerably over 100 miles 
away, yet, in the exquisitely pure dry Persian air, the farthest range was perfectly 
clear. The whole was one of the most beautiful things I have ever seen. Xow, 
that is merely one aspect of Persia, but it is worth dwelling upon. From every 
point of view, I wish I could see more English travellers in the country, but they 
must be travellers of the right stamp, like Captain Sykes and the charming and 
intrepid lady who accompanied him in his wanderings. I hope I may live to see 
more Englishmen following their example, and that greater interest in, and know- 
ledge of, Persia may gradually result. 

Colonel C. E. Stewart : It is some sixteen years since I read a paper before this 
Society on Persia, where I spent many years, and I am now glad to listen to a paper 
by Captain Sykes on that country. Captain Sykes told you that on his way to 
Persia he came to me at Adessa and asked me for letters of introduction. I gave 
him one to a friend of mine, a chief of the Tomut Turkomans whose friendship I 
had gained some years ago. I am sorry my friend did not treat Captain Sykes 
better; at all events, I had found him most kind. It surprised this chief very 
much, when I was with him, to hear that I possessed a portrait of him. This 
portrait had been done by my wife, who had met him on board a Caspian steamer 
when he «as an officer in the Eussian service. Sixteen years ago, a man was 
scalped in my presence in this part of the world; but on the present occasion we 
had a good dinner, with knives and forks. Whatever else the 'I’urkomans have 
done, they have advanced much in civilization, which is due to Eussian example. 
This chief, after holding a commission as major in the Eussian service, had entered 
the Persian service as colonel of cavalry. I must say I found him a most plea-ant, 
intelligent host, and in every way I enjoyed my time with him. I am sorry he was 
not more civil to Captian Sykes. 

In another part of Persia described by Captain Sykes, I have been as far as 
Kaiband. He describes Xaibatid as a sort of Paradise, but I suffered a good deal in 
crossing the desert to get there. Jly recollections go back more readily to the Turko- 
mans than to the desert, because they live in a beautiful green country, where, 
if it were not for the mosquitoes, one could spend a happy time. I remember on two 
ccca.-ions 1 could not see the colour of my hands, they were so covered by mosc^uitoes. 

Mrs. Bishou ; My claim to be a Persian traveller is rather a slight one. I 
travelled in Persia for a year for about 1.500 miles. The region in which I 
travelled was chiefly Western Persia, from Baghdad to Isfahan and in the Bakhtiari 
country, and tlie Karun region, from Dupiilun to the source of the Karun, and then 
through what is sometimes called Persian Kurdistan to the Turkish frontier near 
Urumiah. I should like to ask Captain Sykes if iu the deseit, between Meshed and 
Kerman, he met with any traces of ancient irrigation, iirigation canals, ditches, or 
reservoiis, such as occur in immense numbers iu some other parts of Persia now 
entirely desert. I should also like to know whether there was any desert vegetation, 
such plants as assafeetida, which is plentiful on the L'pper Elam inountaiiis, and 
also the colucynth gourd, which affects deserts. There is one more question : Has 
the road for which a concession was granted when I was in Persia, I mean from 
Ahwaz to Burujird, become an accomplished fact? 
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Captain Stkes : In reply to Mrs. Bishop's three questions, I do not think that 
there was ever more irrigation or cultivation in the Dasht-i-lut than nowadays ; in 
pre-historic times there is reason to believe that the desert formed an inland sea, 
in support of which theory. Sir Frederic Goldsmid mentions that at Yunasi 
or Tunsi, on its north-west edge, there is a tradition that the prophet Jonah, or 
Yunas, was cast up there and hid for three days under a gourd. As to the second 
question, I am afraid that I am not much of a botanist, but I have seen assafcetida 
growing in the hills near Kerman, but always at a higher elevation than any 
portion of the Dasht-i-lut, where, indeed, one only sees stunted camel-thorn 
bu.shes. Finally, I regret to state that the Ahwaz-Burujird road has not, as yet, 
been commenced. 

The Pkesident : We have listened to a very interesting paper this evening, and as 
regards the journey from Khorassan to Kerman, I believe, from what Captain Sykes 
has told us, that we shall he able to make some not unimportant additions to the 
map of Persia which was brought out under Mr. Curzon’s supervision a few years 
ago. I therefore think we may all look forward with great interest to the additions 
Captain Sykes will he able to give us. We have all noticed, I think, how very 
interesting it is for an accomplished traveller like Captain Sykes to travel over a 
country little known, but which has many geographical and many historical re- 
miniscences connected with it, and I was particularly interested in hearing him refer 
to the routes of Alexander and to the identification of places mentioned by Marco 
Polo and Friar Odoric. It reminds me how very much we owe to our late associate, 
Sir Henry Y’’uie, as regards this country and other parts of Asia. If it had not been 
for his elucidations of the great work of Marco Polo, and for his having first brought 
to the notice of Englishmen the very interesting narrative of Friar Odoric, we should 
not now be able to listen to the researches of those travellers who have benefited 
by what Sir Henry Yule has written. We have much to thank Captain Sykes for 
besides the paper he has read to us. We have all been extremely interested in 
looking at the ver}’ beautiful photographic sketches he has shown us on the screen, 
especially those buildings at Kerman, and the golden-domed mosques and tombs at 
Meshed. We also have to thank him for kindly bringing here, and placing in the 
next room for our inspection, a number of interesting products connected with the 
province of Kerman, also some tiles and other older remains. I feel confident, 
therefore, that you will all wish me to convey to Captain Sykes a very cordial vote 
of thanks for his communication this evening. 


A JOURNEY TO SIWA IN SEPTEMBER AND OCTOBER, 1896. 

By -WILFRED JENNINGS-BRAMLY. 

The famous oasis of Siwa, which lies about 300 miles west of Cairo, cannot be said 
to have fallen from its high estate, for it is probably much as it was when Herodotus, 
Strabo, Diodorus, Plutarch, and Pliny thought it worthy of mention; only it has 
stood still while the world went on. What it was in the days of its fame before 
the reign of Cheops it is still — the first halting-place on the great desert high-road 
to the west. Alexander the Great visited it, and it was well known in the Pvoman 
occupation of Egypt, but it was not until 1792 that its fame reached Western 
Europe through the visit of Alexander Browne. Mebemet All sent an expedition 
which gathered much knowledge of the place, and enabled him to fix the taxation 
VI. — December, 1897.] 2 s 
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of the oasis at £2000. Several modern travellers have visited Siwa, including Dr. 
Eholfa, M. Bricchetti, and a journalist, Mr. Ward, who did not succeed, however, 
in gaining admission to the inner town. As circumstances favoured me in this 
respect, and as my return journey lay through new country, an account of my 
expedition may be of interest. 

As the safest way of undertaking a risky expedition is to take so small a party 
that you excite neither attention nor alarm, I limited my equipment to the barest 
necessities, for the important thing is not to look worth robbing. One night, 
encamping at the Arej or el Bahrein — that hunting-ground 'par excellences of the 
robbers of the desert — a Beduin who joined us said he wondered I was not afraid 
of being murdered and robbed. “The laugh would be all on my side when I 
found you looking in my empty pockets,” I said. The Beduin, after a moment’s 
thought, remarked, “ But you would he dead then ; ” upon which, suddenly im- 
pressed with the excellence of my joke, he laughed long and loud. My guide’s 
sense of humour, which lay dormant on most occasions, was so thoroughly roused 
on this, that it never quite fell asleep again, and he was for ever reminding me I 
had said I would laugh after I was dead. 

Besides this guide, my only companions were my servant Abdulla and three 
camels to carry us and our slender outfit — a sack of rice and of flour, three goatskins 
of water, tea, sugar, coffee, ten tins of desiccated soup, two of porridge, and a few 
apples and lemons. Two skins of water would with eare last us five days, without 
allowing any for cooking or washing. 

Mr. C. W. Ward has given so graphic a description of the r.oad which he 
followed in his unfortunately fruitless attempt to enter Siwa, that I feel I have 
nothing new to say about the route, except that at Moghara I was fortunate 
enough to find some bones partly embedded in the sandstone, partly lying on 
the sand, which, on being examined at South Kensington, proved to belong to 
the precursor of the horse. Mr. Ward has described Ghara, that strange town 
built on the summit of a rock which rises some 40 feet out of a low damp plain 
surrounded by hills. It is supposed never to contain more than forty men at one 
time, but I fancy that I saw a good many more. When we arrived, every in- 
habitant was within the walls. At sunset the gates are shut, as in other towns, 
such as Siwa, and until sunrise none may either leave or enter. We shouted for 
food, and a basket full of dates was let down by a rope over the walls. Having 
to encamp in the low damp ground, we should have been bled as a preparation 
for the Suva fever we should be exposed to, but the barber could not come out 
that night, and next morning he was too busy to attend to us. My guide was 
much disturbed, and the attack of fever I suffered from on the return journey 
was always attributed to this omission. Mosquitoes did their best to fulfil the 
barber’s duties. They swarm in sufficient numbers to prove annoying even to 
the Arabs. 

I was in a hurry to get on to Siwa, for the demands of the people for provisions 
were extortionate, and my resources small. We filled our goatskins, and pushed 
on. The water of the well of Ghara has a most abominable taste. It is, in fact, 
scarcely drinkable until it has been at least a day in the skins. Even then it is a 
wise precaution to hold your nose for some seconds after di inking. 

Between Ghara and Siwa, old Dau, my guide, was terribly alarmed by our 
meeting a party of Tiled Ali (“ sons of Ali ”) Beduin”. Their reputation as 
robbers is bad — but presumably they did not think us worth robbing, except in 
the friendly way of drinking up all our coffee, which Dau, in his relief at finding 
them friendfv, obsequiously made and offered them. 

I have until now been lucky enough to get on with the Beduins I have met.- 
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Happily for me, the heat doesn’t knock me up, and I can walk in the desert as long 
as in England. I heard that the Beduins gave me the name of the walking 
Englishman, and once or twice were kind enough to say that I was one of them- 
selves. Trifles like these are important when dealing with men wlio have the minds 
of children. With them whether you are to live or die depends to often on a trifle 
that it is as well to have as many trifles as possible in your favour. I wore their 
dress in my trip to Siwa, not with the idea of taking any one in at close quarters, 
but of making myself unnoticeable at a distance. I generally walked some way in 
front of my men and camels. I did this because the incessant drone of the Arab 
songs became intolerable to me, and as I found Abdulla couldn't possibly get 
on without his eternal song, I used to put a mile between us when the track 
was clear. 

Once or twice, on reaching the brow of a sandhill, I would find myself in sight 
of a string of camels. The first thing the Beduins would do was to load and hold 
their flint-locks at the ready. They meant no harm ; it is the ordinary etiquette 
of the desert, at which no one dreams of taking ofl'ence. Then I would have to sit 
down to show I meant no mischief, and conversation would be carried on in 
shouts. I generally asked them for a bowl of camel’s milk, which they always 
gave if they had it. On one occasion I came upon a solitary Beduin watching 
his herd of camels grazing. That man had probably not seen a human being for 
weeks. He was squatting on the ground. He neither moved nor turned his 
head. I asked him for milk, and he pointed to his camels and said, “ Take it.” 
As the art of milking camels never formed part of my school curriculum, this 
invitation was of little use to me. But I could not rouse that man to more 
active hospitality. He probably looked upon my appearance as an impertinent 
intrusion. 

After a long tramp my Arab garments were in a disreputable condition, and as 
we drew near Siwa I saw little prospect of entering the town in any other character 
than that of a beggar. Little guessing what honours were in store for me, I put 
off my entry till dusk. On foot as usual, and some way in front of my men, I 
passed through the mile and half of gardens. The vegetation was magnificent. 
Each garden was surrounded by a mud wall, over which the foliage of the palms 
drooped most invitingly. But with the uncertainty of my reception before me, I do 
not pretend to say my mind was in a stale fully to take in the peaceful beauties 
of the scene. At that hour not a soul was about, and I was not observed until I 
had crossed the bridge that spans the narrow canal running through the outer 
square, and was well into the middle of the further half of the square. Then the 
men assembled in the booths in front of me suddenly became aware of my presence, 
and came forward in a mass ; I was soon surrounded. We exchanged greetings. 
Of course they soon heard that I was a stranger, though my shawl was so arranged 
that they could see nothing of my face but my left eye ; but that is, unfortunately, 
blue. One man tried to pull my shawl aside — a liberty I resented, and he kept 
his distance ; but things were becoming unpleasant. Dau hurried up just then, and 
told me not to lose a minute, but push through into the inner square by an open 
gateway I had not seen. This inner or Government square, as it is called, is 
reserved for the deliberatiotis of the aristocracy of Siwa — the thirty-five or forty 
landowners. The rabble have no right to enter its precincts without leave, but 
the excitement of my arrival destroyed all rules of etiquette, and the noisy and 
unfriendly mob followed me in. 

I looked round. There were tents in the middle of the square, and some dozen 
Egyptian police were strolling about — a comforting sight to me. On my left there 
was an out-jutting building, afterwards known to me as Government house. On a 
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bench running along it I saw a grave assemblage of sbeiks, sitting in conclave. 
In the centre sat a man in European clothes. This I knew must be Maha Bey. 
There was only one thing to do : I went up to him, and, speaking in English, 
addressed him by name, and asked if my presence was likely to increase his 
difficulties. Luckily for me, my rags and tatters, and my face burnt black, were 
not too much for his presence of mind. Hearing me speak English, he rose to 
receive me, and I believe his courteous reception saved me from much un- 
pleasantness. Seeing the Mudir rise, the sheiks all stood up. My sudden 
appearance had silenced the mob. All eyes were turned on me. There was no 
time to explain, and with any one less quick at seizing the situation than Maha 
Bey, the danger I was in might have assumed alarming proportions. Speaking in 
the deliberate way in which Arabs exchange greetings, Maha Bey told me in 
English that if I would he guided by him, he fancied my arrival might be turned 
to some use. “ I must talk with the sheiks for a minute,” he said ; “ my orderly 
will take you to my tent, where I will follow you in a few minutes and tell you 
what to do.” 

Just then I remembered I had about me a passport. It was on parchment, and 
had an undeniably official look about it. With all the dignity I could assume, I 
produced the precious document and handed it to Maha Bey as my credentials. 
Not a ghost of a smile played on his face as he read it and returned it to me with 
a bow. He told me afterwards it had struck him then what to say about me. He 
soon followed me to his tent, and informed me I had become a colonel in the British 
army. The Government, he had told the sheiks, tired of waiting for the payment of 
the taxes, now three years overdue, had sent me to see what answer they were giving 
to his demands. I had hurried along alone, not wishing, unless absolutely forced 
to do so, to alarm Siwa by bringing my armed escort with me. As soon as I knew 
who and what I was, we returned to the sheiks, who in the mean time had been 
deliberating. 

Maha Bey placed me at his right hand. I announced the fall of Dongola an 

important piece of news to them, as the only help they could ever expect, if they 
meditated rebellion, must come from there. A change now came over them. From 
having absolutely refused to pay anything, they begged for a few day.s’ respite 
before giving a final answer, and, before the assembly broke up, I received an 
invitation to attend that evening’s feast in the inner town, given by Sheik Ekman 
Haboun, the leader of the Senoussi, or fanatical party. Maha Bey refused to accept 
until Ekman Haboun had promised to use his great influence towards havinc^ the 
taxes gathered. I was invited because Maha Bey took it for granted that I must 
be, as his guest, but I fancy my host thought it a bitter pill to have to consent to 
my entering the rock-hewn walls of the inner town at his invitation, for I believe 
I am the first Christian who has penetrated so far. 


As we waited to go in, and afterwards as we sat in his tent, Maha Bey told me 
all he knew > .f the place. The people are in the habit of exchanging their dates for 
tea and sugar, and sometimes other small luxuries they ean afford, "ko money ever 
passes. It is needless to say they are shamefully cheated, and, never receiving 
payment in money, they have none to give to the tax-gatherer. Maha Bey had 
interviewed the caravan of merchants just arrived, and informed them he had for- 
bidden the Siwans to accept anything but money for their dates. As the merchants 
had brought everything but money, affairs were at a deadlock, and Maha Bey 
intended to stay in Siwa until money was forthcomintr. ^ 

Mahomet Said leads the Government party. Not being such a fanatic as 
Hatoun, his attitude was naturally more friendly towards me. He and his partv 
have the support of a Mahmoor and two poUcemen sent from Cairo— IndiviLals 
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whose inflaence is nil, and who, recognizing the fact, do not struggle against the 
inevitable. 

Their monetary values are those of the adjacent countries — Egypt and Morocco — 
hut they give them names of their own — 

14 ghuerdas = 1 freena 
1 freena = 2] piastres 
8 freena = 1 real cinquo 
1 real cinquo = piastres. 

But far more trade is done by direct barter than hy cash purchase. They do not 
refuse money when it is tendered, but most of the merchants only offer them goods 
for the dates — chiefly green tea and sugar, both of which they consume in large 
quantities. 

They cultivate five kinds of dates. The best, the ghrasali, is too juicy to be 
exported ; the faraghi, which will keep from three to four months, is exported to 
Alexandria. The saiedii is the common Arab food, of which every Beduin keeps 
a store, as it will keep good for a year. Out of it is made the paste called ar-gool, 
or moona (mortar). The dates are trampled upon until they adhere together into a 
paste, the sugar in the fruit crystallizing and helping to preserve them. The 
sultani, of which Siwa possesses but a few trees ; it is chiefly grown in the small 
oases. The gargha, the least valued of all, and therefore kept for home consump- 
tion and camel food. All these dates are dried on the sand of the date-yards, and 
carry away with them a good deal of the soil, but to the Arabs this does not seem 
to detract from their excellence. 

They are packed for sale in long flat baskets made of palm branches called saa, 
which is the recognized measure for dates, so that you buy half or quarter of a siia. 
Two siia. one slung on each side, are a camel-load. 

The staple food is cheap enough, but all imports, such as green tea, sugar, 
and scents for the two or three inhabitants rich enough to buy them, are enormously 
exjrensive. They only care for green tea, and the best is .sent to them. I saw them 
smell the packets with the air of connoisseurs. Kot knowing this, I had given a 
packet of my black tea to one of the sheiks, whose manners were so good that he 
concealed the contempt he must have felt for it and probably threw it away as soon 
as my back was turned. 

He who shall make the tea is selected for reasons I was unable to penetrate. 
Whoever he may be, he for the time being is called sultan, and ranks highest in 
the company. Sometimes it takes so very long deciding who should be tea-maker 
that the water gets cold, but Ekman Hatoun being the proud possessor of a real 
French urn, the water could boil aw.ay while points of etiquette were being settled. A 
teaspoonful of tea, then sugar up to the brim, a sprig of mint placed in the lid, and 
as much hot water as the teapot will hold, makes what to our taste is a sickening 
concoction ; but, as common politeness to the host demands it, you have to drink 
glass after glass, each more nauseous than the last, as the void is filled up with sut^ar 
until the teapot cont.ains nothing but a thick syrup. You can always recor'nize an 
oasis man in Egypt hy his pieferring tea to coffee. Berber is the common language 
spoken among the iniiabitants. The Arabic spoken diflers here as with the Beduins 
—their y’s are all soit, and they clip their words of the last syllable ; for instance, 
majhh (“it is not,” or “there is not”) becomes nuifi, with a long J; raoyu, md. 
Every salutation has its proper answer, and to fail to give it betrays the strano-er 
at once. KaUrherali (“ thank you ”) should never he said ; thanks must be L- 
pressed hy calling down some blessing on the donor. When time is no object, Arabs 
will sit together muttering welcomes with as much expression a.s an ordinary ’school- 
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boy displays in reciting his lessons. Strangers meeting are so suspicious of one 
another that they prefer this to any conversation in which they might be led to 
betray their past or future movements. If one or the other is in a hurry and wishes to 
get to business, he says “ Salimt,” which is understood to close salutations ; but even 
then it is dilScult to maintain a satisfactory conversation with people who, as they 
have told me, consider it imprudent to speak the truth on any subject unless forced 
to by adverse circumstances. If asked where he has come from, a Beduin will 
generally say nothing, only jerk his head in the wrong direction, or point with two 
fingers and click softly with his tongue. The click against the palate means “ yes ; ” 
against the teeth, “ no.” They also express “ no ” by jerking the head back slightly. 
The camels are spoken to in a series of sounds, not words. To make them lie down, 
they produce much the same sound in their throat as may be considered a fair 
imitation of a saw ; to urge them along, they suck up all the air in their mouths ; 
to stop, they hiss a long iisss. 

Each oasis has its own song “ ramie,” which the caravans on leaving intone 
and keep up for hours with a persistence perfectly distracting. I noted down two, 
those of Moghara and Siwa — 


Gour el Helab ou 
Gai t el Somara 
Ya doun ya rase 
Kaheel el andara 

^Yhile Siwa sings — 

“ Aween ya Siwa ! 

Yalla fi tamar 
Cues zeit wagged, 

Ya Siwa ? ” 


•• Where art thou, O Siwa, 
Where the dates 
And oil are plentiful, 
OSiwa?” 


Siwa possesses a fever of its own, and, as I have said, travellers are bled on 
arriving at Ghara. Onions are said to be an antidote. However, neither bleeding 
nor onions are certain cures, for they told me a large number die in the year of this 
fever. It is accompanied, as I found in my own case, with constant vomiting. 
They call fever humma, and use quinine when they can get it. 

Maha Bey told me of the superstitious dread the Siwee had of cannon, and how 
the absurd report that he kept one under his bed had been most useful to him. 
His fifteen soldiers, when he reviewed them, had caused a stampede of over a 
thousand into the inner town, where from the battlements they watched the 
evolutions with a calmer sense of security. My military title was of great use to 
me, and Maha Bey assured me I should be quite safe if I could rely on my men. 
Of Abdulla I felt sure, and Dau was easily hoodwinked. I might have been com- 
mander-in-chief, and it would not have astonished him. The Kadi knew an 
officer in Cairo with whom I was well acquainted, which made a bond of friendship. 
This added to my prestige, and !Maha Bey was not slow to make what capital he 
could out of the military romance he had wound around me by pointing out now and 
then that the Government would not leave him unaided, and that they had best 
decide and pay, and not force me to return with an army. 

At sunset we were summoned to the feast, and led by a long tortuous passage 
cut in the rook and lighted by men bearing torches. The passage led up higt.sr 
and higher, until we reached a large room, which must have been somewhere in tha 
upper town. 

Before entering I had to take my shoes off, and when I saw my toes barely 
covered by my ragged stockings, I felt I scarcely did justice to the British army. 
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The manners of my host and his guests were, however, if not cordial, perfectly 
courteous. 

There were several round tables placed down the middle of the room, candles- 
burned in candlesticks, all of which had been imported from Cairo at a fabulous 
cost. Lamps of olive oil were also about the room. The food was more than 
abundant. A whole sheep stulfed with rice, raisins, and pistachio nuts; soup,. 
chicken, vegetables, succeeded each other. Then came trays of delicious fruit — the 
trays made of woven date-fibre ; the fruit, delicious black grapes, figs, a small 
variety of water-melon, sweet lemons, pomegranates, and mandarins. Our host 
did not sit down, but directed the serv.ants, who were most likely slaves. There 
is still some traffic in slaves from Kura, the price of one of these being a small 
roll of blue and black cloth, such as the natives wear. I fancy most of the Siwans’ 
dislike of admitting Christians to their town is the dread that their slave trade 
will be interfered with. There was no conversation during the meal, for any 
one to talk would have meant a disregard for the other more important function 
of eating. 

After a long dinner we rose and washed our hands in brass basins, with water 
poured out of ewers. Then all sat on the divans round the room. A servant then 
walked round, showering rose-water over us so liberally that another had to follow 
with a towel and wipe us dry, and while he did this a third stifled us with incense. 
This unpleasant ceremony cost our host a large sum, for rose-water imported from 
Egypt becomes of fabulous value, and the serv.ants were unpleasantly liberal in 
dispensing it. The conversation was carried on in Arabic when they addressed 
either Maha Bey or me, but in Berber — of which neither he nor I understood a 
word — when they spoke among themselves. We had English to fall back on when 
they were sufficiently engaged to leave us alone. My tent meanwhile had been 
pitched close to.Malia Bey’s, and I slept in all security, watched over by his sentinels. 
Ke.vt morning Maha Bey, kindly wishing to .show me as much of the place as he 
could, found a reason to visit the tombs and the villages of Menchiha, some 1.', 
mile from Siwa. As we crossed the canal beyond the first square, I caught some 
of the small fish. They positi\ely swarm, even in the puddles on its side. Once a 
year the poor of Siwa have a grand fishing, and catch enormous quantities to feed 
on. Threading through the outskirts of the town, I saw a few poor houses. The 
children I saw, and one woman, who came out of a doorway and gave me water 
kindly enough, were all black, and I suspect these are slaves. 

The Siwans themselves, though darker than Beduins, h.ave nothing of the 
negro about them. They are of Berber r.ace, and their faces arc long and lean 
cheek-bones very prominent, eyes dark. Their expression is forbidding ; lank and 
wiry, they look as if they could endure any hardship. 

We reached'the tombs first. They were hollows cut in the rock, said to be 
made by the Romans. They were quite empty, though a few bones could still 
be seen lying about. Maha Bey h.ad found these tombs the resort of all that 
was disreputable in Siwa, and had had them emptied. From report, Siwau morals 
are of the lowest, even in native eyes ; so we will hope that ho did good work. We 
went on to the village Menchiha, a curious little town built high up on a rock 
some 50 feet high. As at Ghanhara and Siwa, at night the gates are shut and the 
inhabitants safe within the walls. Their gardens spread out all round in lovelv 
vegetation. Five springs of different temperature flow from the rock and irrigate 
the gardens. This water is quite sweet, and the women come down and carry it up 
into the town above — an arduous task. 

The sheiks received us most kindly, showed us their beautiful o-ardens— of 
which they were justly proud— and then gave us a luncheon of fruit, most delicious 
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and refreshing, and even lent us donkeys for our ride back to Siwa, which we 
reached in time to rest before the hour for the decisive meeting at Sheik Suley- 
man’s tomb that evening. On very important occasions such as this, the sheiks 
assemble on the saint’s tomb, and he is supposed to preside over and direct their 
counsels. 



It all passed off satisfactorily. They decided the taxes should be paid if time 
were given them. In the mean time, no merchant might give goods in exchange for 
dates ; everything had to be paid for in money, and the Government share deducted. 
Of the inner town I saw nothing but the room in which we dined. The women are 


■VAVls 'aavA. oniaiki-sI.lvu 
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shut up within its walls, and all they see of the world is from slits at the top of the 
harem town walls. Hock and wall rise some 50 feet above the plain. The gates 
and passages leading up into it are cut in the rock. The women never come out, 
and after sunset every man has disappeared within. 

.Vt the foot of this wall — in the first square through which runs the canal — are 
the booths where the men spend most of their day, that is, such time as is not 
taken up by the cultivation of their gardens. The archway by which I entered 
the inner or Government square is close to the wall ; between this and the square 
runs a narrow street, in which are the few shops of Siwa. Behind Government 
house — a building which juts out into this square — a doorway in the circular wall 
leads up the rock-cut steps into Eckman Haboom house, which is then reached by 
a passage out upwards through the rock. This square is surrounded on three sides 
by small square yards fenced in with palm branches. Here the dates are heaped 
up after having been dried in the square. As you face south with the town before 
you, a conical-shaped rock rises to your right. The gardens stretch to the east, 
and at some little distance stands Mahomet Said’s country house, where I should 
have been entertained had I sta3’ed another day : but as under no circumstances 
could I see the inner town, and that by staj-ing I laid mj’self open to the most 
constant questionings, I preferred leaving the next daj', and returning by a different 
route. I wandered about the rest of the afternoon, spending some time in the outer 
squai'e, where all commercial business is transacted. Here the merchants (Tugars) 
from Alexandria bring their tea and sugar, those of Banegharsi their dried meat 
and balra (Arab shoes), for exchange. 

I gave as a reason for starting the next morning, that it was important I should 
stop the advancing army by carrying to it as speedily as possible the good news 
of their submission ; but I had some difficulty in getting off, and was glad to find 
myself fairly on the road. 

Our way took us back across the lowlands covered with “ halfa” grass, which 
stretches 3 miles across from hills on the north to sand-dunes on the south. We 
had chosen the northern track bj' the hills going into Siwa ; we now returned by 
the southern. At about 4 p.m. we reached the Salt plain. The salt lay about in 
great white slabs that might have been mistaken for ice. The ground was broken 
up into small pools of clear water glistening on beds of crystallized salt as white 
as snow. The great dried blocks on all sides spoke of a time when the whole 
plain must have been under water. 

That evening we encamped near one of the Senoiissi gardens. These sauya of 
.Senoussi are to be found in almost every oasis. They are cultivated by blacks, 
slaves of Senoussi. They form little colonies of about a hundred, and are 
bound to provide food for any passing member of the sect. The dates lie in 
heaps under the trees ready for those who will help themselves. Every Arab may 
tahe food for himself and hi-, camel, but is not allowed to buy them for sale in 
Egypt. 

We lilkd our skins at a rush-covered spring. The smell of the decaying 
vegetation around is terrible, and taints the water, which would otherwise be 
good. 

M hile we rvere filling our skins, one of the blacks passe 1 bv drivin.^- cattle to 
one of the grass-covered hollows, of which we passed many on oiir onward journey. 
He seemed astonished to see me, but said notliing. It was on this, our second day 
from Siwa, that Dau admitted his ignorance of the route for which I had engaged 
him as guide. He implored me to return the usual way, but it would have°been 
awkward if the English colonel had reappeared on the scene, having missed his 
anny; so I decided to push on, trusting to our being able to follow°the track of 
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seventeen donkeys, "which shortly before had been driven from the Wah el Bahrieh, 
or small oasis, to Siwa. 

We reached the sand-dunes before night, and followed the track by moonlight 
as long as we could, encamping at midnight. The next day we travelled across 
flat rock and dunes. Three conical hills, known to Dau as landmarks, happily 
kept us straight, for the track was difficult to follow on rock, though Abdulla 
found it here and there by a turned stone, which showed white on its newly 
exposed side. 

We reached the Are] that evening, walking down a steep passage in the rock. 
The sand slips under your feet, and the camels had a bad time coming down. Once 
at the bottom, we found ourselves in a valley surrounded by almost perpendicular 
clifl's of limestone, some 140 feet high. We could see nothing beyond. The 
Bahrein (‘\two rivers ”) with its date-palm forest stretching as far as the eye could 
see, visible from the tableland above, had now entirely disappeared. Abdulla 
brought us in some excellent dates, which proved that the palms in the Arej are 
looked after, though common property. 

In the morning I saw the tombs, thirty-six of which have been opened and 
robbed. A row of squares gape black on the side of the rock. I climbed into 
many', but found nothing but bodies lightly covered with sand, and some mummy 
cloth. 'J’he walls in some were decorated : one had the hooded snake, others had 
been scribbled over by Romans with rude scratchings, and Arabs of a still later 
date had in some cases added their names. These tombs were evidently once 
closed by slabs of rock carefully built in with smaller bits, till the whole looked 
uniform. In places the rock sounds hollow, and other unopened tombs may be 
there; yet it is difficult to believe that Arab robbers left any unrifled. 

The mosquitoes of the Arej were terrible, as they are wherever there is vege- 
tation, and therefore water. We dared not light a fire, lest it should serve as a 
beacon to the robbers that infest the place. We suffered so that we decided not 
to pass another night in misery, and at sundown next day started onwards. Some 
Ghara men came up an hour or so before we started, to fetch dates. The Arej 
bears so bad a reputation that strangers are looked upon with suspicion; but these 
turned out to be friendly and harmless enough. 

Our road was easy to find; landmarks known to Dau seemed to abound. From 
the Whatia, which we reached the next morning at ten, an abrupt descent took 
us straight down to the level of Lake Sittra, which we reached the day after. In 
the trees of the Whatia I noticed some small night-herons. I believe them to 
be a new variety', but unfortunately I missed the one I shot at. Their cry is mot 
absolutely the same as that of the ordinary night-heron, and they are much 
smaller. They flew back in the direction of the Bahrein. There must, there- 
fore, be some open water there ; that of Lake Sittra is far too salt to make it possible 
fish can live in it, and I saw no living thing either in, or on, or near this southern 
side. 

The lake is about 14 miles long and 3 wide. On the west, stunted bushes grow 
near the shallows; on the south — where we stood — sand drifting against the palm 
trees had formed miniature cliffs. A range of low white sandhills ran along the 
northern shores. 

The palms on the banks bear a good deal of fruit, but it is of little use except 
as food for the camels. The road is too little used to make it worth while to tend 
the trees. 

A spring of fresh water rises among the rushes at the east end of the lake. 
So dillicult is it to see where salt ends and fresh water begins, that I hesitated 
before tasting it, when I found it far sweeter than that we had drunk in the Arej. 
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The ground, as we left the lake to the east, was covered with bushes, and I saw 
quantities of the spoor of hares. 

From here to the smaller oasis there are five days’ travelling across the most 
desolate waste, destitute of water, and even of the usual desert vegetation, so the 
camels had to live on the dates we carried for them. On leaving the lake there 
is a long track of waokla, or swamp, encrusted with salt. The track has to he 
carefully kept by the camels, for it is easy for them to flounder into depths from 
which it would be impossible to extricate them. 

The only difficulties of the road began now. Dau lost his way on the evening 
of the next day, and as we could only carry just enough water to take us to the 
oasis without any delays, things looked rather black. AVe were not cheered by 
stumbling upon a man, woman, and child, and their donkeys, all lying dead — ■ 
evidently of thirst. They were not all together. The woman, her child in her 
arms, had died first ; near her lay one donkey. The man had struggled on some 
little way, and lay on the sand face upwards, his clenched hand stiffened in a last 
convulsion. The poor wretches had tried to quench their thirst with lemons, the 
skins of which lay scattered on the ground. 

We went on climbing sandhill after sandhill, always hoping for the sight 
of some Al-haman, or landmark. Dau became very melancholy. I tried to 
take a cheerful view of things, though I cannot say that I felt in high spirits ; 
but my attempts were considered irreverent by Dau, who thought the Prophet 
would he more likely to help ns if we acknowledged the straits we were in. We 
still had some water, but we dared not drink it. Not knowing in the least where 
we were, we could not judge what chance there was of getting to the oasis before 
it was exhausted. On the late afternoon of the third day we suddenly came upon 
the Bacher, a group of rocks which we knew to be near the small oasis. Our 
difficulties were then at an end, and that night saw us encamping with my old 
friend the Omdeh of Mindescha. 


ANCIENT TRADING CENTRES OF THE PERSIAN GULF. 

By Captain ARTHXTE W. STIFFE. R.I.M. 
lA'. MASKAT.* 

This place is still an important place of call, and of trade with India, the lied 
Sea, and Zanzibar, cliiefiy only transhipment. ft is the capital of the Arab 
country of Oman, and the residence of the prince, now designated Sultan or Seyyid 
hut formerly called the Imam of Maskat.t The country has long been in an un- 
settled state, owing to civil wars and dissensions, and has declined in importance, 
especially since the separation of the Zanzibar dependencies. It is now under 
British influence, and a Political Agency is established there. The town lies in a 
cove, one of a series close together on the north-east point of Arabia which are all 
surrounded by precipitous rocky hills rising to several hundred feet abruptly from 
the water’s edge. At the inner end of each cove is a small sandy beach, at the 
mouth of the little valley, or wadi, which forms the inland continuation of the 


* The accent should be on the first syllable. Map, p. G60. 

t This title has a religicus significance, and is not now assumed by the sovereign of 
Oman. 
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cove. The rooks are dark-coloured serpentine, here and there showing foliation 
well marked,* and it is part of an area of depression, the coves being submerged 
valleys, which had been excavated by subaerial agencies before the submergence 
took place. The bed of the sea sinks rapidly to a depth of upwards of 2000 
fathoms at a distance of 10 or 12 miles from the coast. 

The appearance of the coast from the sea is extremely picturesque, the rugged 
dark hills rising one range above another, until apparently joining the great back 
range, elevated about 6000 feet. Although from seaward the country appears 
utterly barren and desert, without any sign of vegetation, the valleys lying among 
the hills are more or less fertile where irrigated, which is done by means of wells, 
with so-called Persian w.ater-wheels, and kanats, or subterranean aqueducts. It 
produces fruits and vegetables, and many date-palms are grown. The coves 
abound with fish of excellent quality. The small cattle of the country are noted, 
and flocks of sheep or goats are numerous. 

The map of the group of coves is from a survey by the author. Each one has 
a village or town at the head, built on the sandy beach close to the water’s edge, 
so that the sea even washes the base of the houses, which extend back as far 
as the rugged ground will permit. They all may be considered suburbs of Maskat. 
The intervening hills are so rugged that, although there are some passes over 
them, much of the intercourse is carried on by water in large canoes. The 
houses fronting the water are mostly of two or three stories, and coated with 
white cement. The hills and passes are all crowned by small towers or forts 
for defence, with walls and gates across the passes. Maskat itself and Matrab, 
the place next in importance, are enclosed on the land side by walls, with towers 
at intervals. From Matrah only is there any pass into the interior of the 
country. 

There are two large forts, built by the Portuguese, one on each side of the cove, 
on the summits of the hills overlooking the town, and two outer and less important, 
called Sfrah, on the next projecting points of the cove ; they are all in a very ruinous 
condition. The east side of Maskat cove is formed by three detached masses of 
rock ; the outer, commonly called Maskat island, rises 350 feet above the sea, and 
can only be climbed with difficulty at a few points; it is much the largest, being 
1400 yards in length, and is separated by a shallow strait, only a foot or two deep, 
from the second and smaller hill, and this again by a still shallower passage from 
the third, which is crowned by one of the great forts (Jaldli), and has a low sandy 
isthmus between it and the rocks surrounding the town, on which isthmus now 
stands the British Eesidency. 

Outside the wall of Maskat there is a large suburb, occupying all the available 
ground in the valley, and consisting of huts of the usual material of Arab villages, 
viz. matting made of the stems and leaves of palm fronds.f Here there is a 
bazar, which is a busy scene in the morning. A curious kind of auction goes on 
constantly. Men walk about calling out the last bid made for some article they 
carry for sale, which seems to go on until some offer is made which they will 
accept. 

Of the two principal forts, the eastern, Jaldli, already mentioned, occupies the 
whole of the top of the rock on which it stands. Its front is a long curtain wall 
with two tiers of embrasures, with a round tower with flagstaff at each end, the 
joly access being by a flight of steps cut in the rock on the harbour side. This 


* 4V. T. Blanford, ‘ Eecords of the Geological Survey of India.’ 1872. 
t Of the date tree, and largely of a dwarf palm called pish, brought from Makran. 
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fort was much damaged by artillery fire during a civil war some years since (about 
twenty, I believe), and remains in a most dilapidated state, as the Arabs appear 
never to repair anything. We had given the Sultan of that time two guns of 
position — 21:-pounders, I think — and these were used with great effect by one side 
in the quarrel — -I think, by the rebels, i.e. the unsuccessful party. This fort was 
built by the Portuguese in 1587, and called by them San Joao. 

Opposite to this, on a hill overhanging the town, stands the other principal fort, 
now called Merani. It has a ruined battery near the water, above which rises the 
body of the fort, occupying the top of the liill. It is an irregular structure adapted 
to the available space, and has two large round towers, with tall flagstaffs, as in 
all Arab forts, the higher tower being connected only by a double wall with the 
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main fortress. The guns mounted are very old, mostly Spanish or Portuguese, 
and the carriages dropping to pieces. The iron guns are all dangerously unservice- 
able. The brass guns are in better order ; one bears the inscription, “ Don Phelippe 
rey de Ispaua,” and another the inscription, “Don Juan de Acuna de su conseio 
de cuera y su Capitan general de la artilleria auo 1606.” This fort was built in 
1588, according to an inscription over the inner gateway in old Portuguese which 
has been rendered for me as follows : “ Reigning the most high and most faithful 
Henry, powerful and first of that name. King Henry our lord, in the eighth year 
of his reign on the crown of Portugal, ordered by Don Duarte de Menezes his 
viceroy of India, that should be erected this fortress, of which Belchior Caleca’was 
its first captain and founder, 1588.” * 

I cannot understand this date (unless it is the date of com^iJetion ; it may well 
have taken many years to build, being so extensive), as Henry died in 1579 and 
did not reign eight years. It was named by them Port Capitan.t In 1581 the 
news of the seizure of Portugal by the Spaniards reached India. The fort is only 
strong from the difficulty of access, and the old entrance gates, one within the 
other, are still carefully guarded. Over an arched window, ;10 inches span cut 
out of one stone, is carved, in letters 3i inches long, an Ave Maria fconv 
attache.1). The two smaller outer forts, which had also batteries near water-level 
are still more ruinous. ’ 

* A facsimile is attached. 

t A fort was commenced on this site by Da Lisbon thirty years previously, in 1552. 
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The Sultan’s residence is a large three-storied building near the centre of the 
town, a quite plain, rectangular block. It is a relic of the Portuguese occupation, 
having comprised the governor’s residence, factory, chapel, warehouses, and 
barracks. The Arabs call it El Jereza, a corruption of Igrezia (church). On an 
old wooden gate of the custom-house is cut “ Anno 1624.” 

The wadi extends up behind the town for a mile or more, and is cultivated in 
patches, with vegetables and a few date trees. The wells, worked by bullocks, are 
about half a mile from the town wall, and are defended by a square tower or fort, 
loopholed for musketry. A small cemented aqueduct, generally out of repair, has 



been made to bring the water down to the landing-place for shipment. The water- 
course draining this valley passes through a culvert under the town wall into the 
sea. It is quite dry except after rain. 

From Matrah there is a track or way winding through the hills into the interior, 
and, after following it about half a mile, you come on a plain among the hills with 
a small village, called El-Felej, where there is a castellated country residence of 
the sultan, very dilapidated, with a grove of date and other trees, and some 
cultivation. The water is brought from the upper part of the valley by an under- 
ground channel, or kandt. This is the only approach by land to Matrah, whence 
Maskat is generally reached by water. 

As regards the actual productions of the place, they are unimportant; it being 
chiefly a port for transfer of trade. The speciality is the manufacture of hahfah, 
a sweetmeat much in request, and of which large quantities are exported. It is 
made chiefly of the gluten of maize. Large quantities of dates brought from the 
coast of Batinah are exported. It is a port of call for the Gulf mail steamers, and 
some English merchants are established here, also many Hindus (Banians), all 
traders. 

The climate of Maskat is extremely hot, even in the winter, and there is but 
little rain, which falls in the winter. It is out of the track of the cooling south- 
west monsoon, which is cut off by Itas-el-Hadd ; but in that season light south- 
No. VI. — Deceaibee, 1897.] - t 
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easterly airs at times temper the heat. Abd-er-razzak,* 1442, says that in May 
the heat of the sun was so intense that the sword in its scabbard melted like 
wax,” etc. I can almost pardon him his exaggeration. 

History. — Turning to the history of the place, it is only speculation to inquire 
whether the Moscha and Omana mentioned in the Periplus t are the Maskat and 
Oman of the present day. Dean Vincent argues that they are not, but it is 
possible they may be intended for these places, and misplaced in the itinerary, 
some confusion in the application of names having arisen. The description given 
of the places seems more applicable to Maskat, than any other part. 

We have a brief glimpse of the placet in the ninth century, indicating it as the 
last port of call for the Arab vessels proceeding to India, which is all I have been 
able to trace of its earliest history. 



FORT OP FELEJ. 


Colonel Taylor, formerly political agent in Turkish Arabia, and, I believe, a 
great Arabic scholar, gives a short account of the history § off»mnn “ from authentic 
sources of Arabian tradition,” but does not specify any authorities. He says 
nothing about the period between the eighth and seventeenth centuiies, and does 
not mention the long Portuguese occupation. His account says that the first 
native Arabian who entered Oman was one Malik bin Fakham of Nejd, four 
centuries before the Christian era, 1| who, with some hundred followers oV the 
Hinavi tribe, settled at Jaalan or Bahia, two towns in the interior some 70 miles 
to .south-westward of Maskat; and fortified Rastig, an ancient city in the noun- 
tainous district of Oman, 30 miles westward of Maskat. Successive additions to 
the niimbeis of these Arabs enabled them, after obstinate lesistance, entirely to 
expel the Persians from the province. His successors continued in power untii the 
mission of Mohammed. 


* Hakluyt Society, vol. 22, ‘ India in the Fifteenth Ceutiin-.’ 
t -Periplus of the Erjthrean Sea.’ W. Vineent, n d. 180(1. 

7 Geographical Journal, vol. vi. No. 2, August, ISttO, p. 169. 

j ‘ Bombay Government Records,’ No. 24, New Series 185(1 

Colonel Ross says the probability is tliat Mal.k bm Falim entered Oman in the 
early part oi the second century .v D.,ana that the part he played i, probablv exa^-^erated' 
The country up to his time was unde, fee Persians, the date of whose conquert is not 
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In 571 A.D. a powerful prince of the dynasty, named Jalanda, equipped a fleet 
and seized Hormuz island, which was established as a rendezvous of a piratical 
fleet. They were converted to Islam in 621 a.d. by invitation of the Prophet. 

Dr. Badger (Hakluyt Society, vol. 44, 1871) gives a translation of an Arab 
history of Oman, containing the period between 661 and 1856, by Salih-ibn Eazik. 

I propose here, however, to touch chiefly on the Portuguese occupation of the 
seaboard of Oman. The above Arab author gives only a short space to the period 
1151 to 1557, and does not mention the Portuguese conquests; nor is there any 
record of the overlordship of Hormuz, which existed at the time of the apjjearance 
of the Christians. He admits a hiatus in the annals from 1154 to 1429, and these 
are also said to be obscure up to 1560.* * * § His account of the recapture of the places 
from the Portuguese will he referred to later on. 

Marco Polo (1260-95) does not mention Maskat hy name, Kalatu t (Kalhat) 
is mentioned as fre(|uented by numerous ships from India, and as “subject to 
Hormos.” “ Many good horses are exported to India ; the number from this and the 
other cities is something astonishing.” The probable reference to Maskat is that 
“ the Melic of Hormos has a castle which is still stronger than this city (Kalhat), 
and has a better command of the entrance of the gulf.” Abulfeda (1273-1331) 
abo does not mention Maskat by name. Ibn J Batuta (1324-25) went by sea to 
Oman, and arrived at the city of Kalhat, “ which is situated at the foot of a 
mountain. The inhabitants are Arabs and schismatics, which they keep secret, 
because they are subjects to the king of Hormuz, who is of the Siinni sect.” He 
jiientions the markets and a fine mosque, “ whose walls are covered with coloured 
tiles.” 

Edrisi (1153) mentions in Oman, first Kalhat and Siir, and then Sohar, which 
he says is one of the most ancient cities of Oman, and of the richest. Maskat is 
mentioned as a populous town. 

We may, I think, gather from all this, that in the thirteenth and fourtomth 
centuries Maskat was a less important place than Kalhat. 

The first appearance of the Poituguese on the coast of Oman was that of 
D’Alboquerque,§ who with six ships left Socotra on -lugust 10, 1507, and sailed 
up the coast of Arabia, He anchored, says the chronicle, at Calayate (Kalhat), an 
anchorage on the coast, about 25 miles to north-westward of Kas-al-Hadd, and 
there got some supplies. It was badly populated, with many old edifices, the sea 
beating against it ; on the land side was a wall, about the height of a lance, reach- 
ing to the sea, not a single tree, and all supplies came from the interior. It was 
under Hormiiz,!! and they fished as far as Ras-al-Hadd, and it was the seat of the 

* In Colonel Sir B. C. Boss’s ‘ Annalsof Oman ’ (translation of Kishf-al-Gliummeh. 
C.ilcutta ; 1874), there is a similar hiatus from 1153-1406. Nor is there any mention of 
the Portuguese conquests, or of Hormiiz. 

t C donel Yule’s ‘Marco Polo,’ vol. ii. p. 418. 

X ‘ Voyage d’ Ibn Bitouteli. Trad, de C. Depemery et B. R. Sanguinetti.’ Paris : 
1895. 'The translation of Rev. Sam Lee (18291 appears less accurate. 

§ The Commentaries of the great Afonso D’.Alb.iquerque, translated from the 
Portuguese elitkm of 1874 (Uakhiyt Society, 1875-84), from which I abstract 
largely. 

(I Confirmed by Marco Polo, 1271 -91 (see ante). ColoneLS. I! Miles says the supremacy 
existed since 1270. Colonel Miles was Political Agent in Maskat, and wrote a valuable 
report on the Portuguese in Eastirn Arabia in the Administration report for 1S84-S5, 
printed in No. cevii., ‘ Selections from the Records of the Government of India, Foreign 
Department ’ (Calcutta : 1885). He does not always quote the autliorities be has con- 
sulted. 1 have quoted in one or two places from this repoit. 


2 r 2 
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chief governor from Hormvlz. They next anchored off Curiate (Karyat), stormed 
and took it, and put all to the sword who tried to escape, including women and 
children * ; they plundered and burnt it, “ so that not a house was left standing, 
not even the mosque, one of the most beautiful ever seen.” They cut off the noses 
and ears of the prisoners, and sent them to Hormuz. Thirty-eight ships, great and 
small, were burned. It was a large town, and contained about 5000 to GOOO men, 
an entrepot of ships which came to collect dates. 

Thence the squadron went to Maskat, where the people submitted to be 
vassals of the King of Portugal, being aware of the destruction of Curiate, and 
agreed to pay tribute and furnish supplies. A “captain” having arrived with 
10,000 men from the interior, hostilities ensued, and the town was taken after a 
stout resistance. D’Alboquerque put men, women, and children to the sword, sacked 
the town, and burnt it to the ground, including the large and beautiful mosque, and 
thirty-four “ships” in all. Some men and women who had been taken alive had 
their ears and noses cut off, and were then released. “ It is,” says the account, 
“ a large and populous city, supplied from the interior with much wheat, maize, 
barley, and dates for lading ship.«. It is part of the kingdom of Ormus.” 

The unhappy “Moors” returned when the Portuguese embarked, to try and 
put out the flames. “ The Moors call the interior the island of Arabia.! It is a 
very small land (!) governed by a king called the Benjabar” — this is the name of 
a tribe in the vicinity (Beni-j;ibar). 

At Maskat the Portuguese got “ Moorish ” pilots, and, passing six desert 
islands — the Daimaniyah group — came to Soor,t where they were at first defied 
by the “ Alcaide ; ” but who, on the Portuguese preparing to attack, submitted to 
be vassals of the King of Portugal. They took possession of the fort, hoisted the 
Portuguese flag on it, and left the “Alcaide” in charge. The fort was of a square 
shape, with six towers round it, and two very large towers over the gate. There 
were about six thousand inhabitants and one hundred “cavaliers,” the greater 
part “ armed with steel armour ; plates arranged after the manner of a roof tiled 
with slates. The fore quarters of the horses were similarly defended.” 

The last place in Oman they visited was Orfacao (Khor-Fakan), which was 
attacked and taken with the usual mutilation of captives and merciless slaughter, 
after which the place was burnt. It was a large town, with a wall on the land 
side, and lies at the foot of a very high mountain. Now it is a small fishing- 
village, and I saw no remains of the old town ; it lies in a small cove at the 
northern end of the Batinah district. 

So much fur the first visit of a Christian power to this country. The invaders 
thence sailed to Hormuz. 

In August, 1508, Alboquerque returned to the coast en roub- to Hormuz, 
“intending to attack Calayate,” which had been spared the previous year. It 
was taken after some fighting, and the town sacked and burnt, including the 
mosque, “ which the Moors took much to heart, for it was a very larve buildinv 
with seven naves, all lined with tiles, and containing much porcelain hung upon 
the walls.” It was burnt to the ground; twenty-seven ship.s, large and small 


• I must express my horror at the barbarous cruelty of the '• great” commander, 
both here and throughout this cruise, towards ptople whose only ciffeiice seems to have 
been that they were of a different race and religion. The details are stated in the 
Commentaries in a matter-of-fact manner, 
t As they do now, Jezi'ret-el-’ Arab. 

: Sahar, still the principal town on that part of the (Jman littoral, called Biitinah. 
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were also burnt ; and then Alboqnerque ordered them to cut otf the noses and ears 
of all the Moors whom they had captured, and left them on the shore and returned 
on board, “giviny many thanks to mir Lord.” They then apparently proceeded 
to Maskat. Faria y Souza * * * § says Calayate was burned “ to be revenged for some 
injuries done to some Portuguese.” Albuquerque also touched at Maskat, on his 
way to Hormuz, in 1815. 

In 1522 1 a concerted rising took place simultaneously at Hormuz, Bahrain, 
Maskat, Karyat, and Sahar. Many Portuguese were killed ; the number is given 
as one hundred and twenty. It was, however, suppressed, and Sahar destroyed 
with “ fire and sword ” by Horn Luis de Menezes, w^ho was sent from Maskat with 
two ships to relieve Hormuz, then closely besieged. In 1526, Lope Vaz de 
Sampayo, on his way to Hormiiz with five ships, reduced the “ towns of Calayate 
and Muscate, which had revolted;” but no particulars are given. In 1550-51 
the great Turk,” being offended at the proceedings of the Portuguese, fitted out 
a naval expedition j: consisting of sixteen thousand men, in “strong galleys” and 
other vessels, under the command of Pirbec (Pir Beg), who is described by our 
author as an “old pirate,” but who was apparently the Turkish admiral, who 
attacked and took Maskat after a siege of a month ; and, having failed in his 
siege of Hormuz fort, was beheaded after his return. He did not attempt to 
hold Maskat permanently, but sacked the place and removed all the ordnance. 
The garrison were made to work in the galleys, but were mostly released at 
Hormuz. 

In 1581 § another Turkish expedition under Alibec (Ali Beg), “ a Turk used 
to rubbing,” consisting of three galleys, was fitted out at Mocha, and surprised 
Maskat. He landed his main force at Siabo,!l while “ the galleys entered the port 
with those that remained, and began to ‘play’ their cannon furiously, so that he 
might come in on their backs ; which succeeded, and he entered and plundered the 
town.” His land force advanced through the narrow pass from Sudab to Maskat, 
“ so narrow that two men cannot pass it abreast ; no one imagining he would 
attempt it.” The Portuguese fled to Matero (Matrah), a town a league distant, 
and, not thinking themselves safe there, went to Bruxel,lj a fort d leagues 
inland. They returned to Maskat after the departure of the Turks. 

It was in 1588, according to the old inscription referred to already, that the 
fortress now called Merani was completed, which strengthened the hold of the 
Portuguese on the place and country. Sahar, which had been taken and burnt by 
the Portuguese in 1522 (see ante), appears to have revived, for in 1616 its trade 
“much lessened the customs of Ormus and Mascate;” and an expedition was 
despatched from Maskat, which, with the aid of twelve hundred Arab auxiliaries, 
took and plundered the place, and left a garrison in the fort. It was retaken by 
the Imam in 1643. 

After the loss of Hormiiz in 1622, Maskat became the most important place 
held by the Portuguese, and was the headquarters of their fleet. 


* • The Portugues Asia.’ Translated by Captain Jno. Stevens. InSvols. London: 
Printed for C. Brown, 1695, at the Sign of the Gun, at the west end of St. Paul’s, 

t ‘ Manuel de Faria y Souza,’ antr. 

I This expedition came from Egypt, Colonel Miles (op. c»7.) calls him Pir Pasha, 
and says he was Capudan of Egypt, and that the expedition consisted of thirty sail 

§ Faria y Souza, op, cit. 

ij This must be Sudab, which answers to the description in the chronicle. 

H This may be Bother, a place visited by the author in December, 1859 (Trans. 
Buiuhay Geog. Soc., vol. xv.). 
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In 1640, the garrison of Maskat, which had been much reduced, repulsed an 
attack on the place by the Imam’s * * * § forces. In 1648 Maskat was again besieged, 
and the Portuguese had to accept humiliating terms, being confined to Maskat, 
and giving up their other possessions in the country. Finally, in 1650, after 
another siege, Maskat also was surrendered, and the Portuguese finally expelled 
from Om;in. 

In the account given by Dr. Badger’s author (already quoted), a detailed account 
is given, showing that the loss of the place was due, in part at least, to treachery 
on the part of a Hindu trader, “ a worshipper of the cow,’’ t whose daughter had 
attracted the attention of the Portuguese commandant. In a note to Colonel Boss’s 
book (op. cif.), he says, “ One stor}’ current is that the Arabs entered Maskat in 
the guise of peaceful peasants, hiding their arms in bundles of firewood, and that 
they took the opportunity of the Portuguese garrison being assembled without 
arms at chapel to attack and massacre tliem.” 

Captain Hamilton, J in his ‘Xew Account,’ gives a long and circumstantial 
account of the final scene, which he had “ from a very old renegade who was at the 
tragedy, being then a soldier, who reckoned himself about a hundred years old, and 
by his aspect could not be much less.” This story gives as the cause of the final 
hostilities a gratuitous insult offered by the commandant to the “ king of that 
proi’ince.” He says only those of the garrison were spared at the final surrender 
who “ consented to embrace ” Mohammedanism.^ 

During the reign of Nadir Shah, between 1736 and 1741, the Persians occupied 
Omiin.il having, in the first-named year, gained a footing under the pretence of 
assisting one of two rival claimants to the Imamate, but they appear to have been 
finally driven out in the latter year. 

The subsequent history of the country is not of sufficient general interest to 
relate at length. I'be fortunes of the country culminated under the great ruler 
Seyyid Said-bin-Sultan, 1801-50,^ since whose death it has rapidly declined, owing 
to intestine wars and the loss of the African dominions (Zanzibar, etc.), which fell to 
another son, and has since remained a separate state. 

About 18C0 the French attempted to gain over the Imiim in furtherance of 
their designs on India, but this was frustrated by the British. Seyyid Said continued 
throughout his reign our loyal ally, and co-operated with our foices in the expe- 
dition against the independent piratical ports in 1819, and in the disastrous Btnu- 
bu-’All affair in 1S20, 


* Nassir bin Mursliid, wlio appears also to have recoiered Karjat, and all Oman 
exc-'pt ilaskat and Matrali, and was one* of the stronirest rulers Oman ever had. 

t Colonel Mile.s (op. cit.) says that one of the several objections to this romantic 
story IS that the Banians liave never brought their wives to Arabia, much less their 
uiimarried (laughters. 

X ‘ Pinkerton’s Voyagt's,’ vol. viii. 

§ Wellsted gives the date of the final capture of Slaskat as 16.18, which is incorrect. 
He was not an accurate observer. The date has been the subject of controversy, but 
IS now fixed by Mr. Danvers from Portuguese records (‘The Portuguese in India’ by 
F. C. Danvers. 1894). 

li As well as Bahrain and other islands in the gulf. 

Dr. Badger’s autlior. Colonel Hamerton says lSn7, an J is more likely to be correct 
(■ Bombay Government Records,’ No. 21, New Series. IS.ofiy 
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POTAMOLOGY AS A BRANCH OF PHYSICAL GEOGRAPHY. 

By Professor ALBRECHT PENCK, Ph.D. 

Of the diflerent departments of physical geography treating of the hydrosphere, 
none has advanced more slowly than the science of rivers. Oceanography has 
developed in a wonderful way. The limnology advocated by Forel at the London 
Congress of 1895 has become a separate flourishing branch ; only the hydrology of 
running water is still in a very unsatisfactory state. The fact that it has not a 
name of its own corresponding to oceanography or to limnology, indicates its 
neglected position, but there can be no doubt that it must gain equal rank and 
follow the same evolution as the two other above-named branches of hydrology. 

The science of rivers, which may be called potamology, must be treated under 
five different heads — 

1. The physics of running water. 

2. The volume of water and its fluctuations. 

o. The action of water on its bed. 

4. The distribution of running water on the Earth. 

5. Eivers as a scene of organic life. 

As to the physics of running water, hydrotechnologists have recognized the 
dependence of velocity on the declivity of the water surface and depth. But all 
formulas based on these elements alone are not satisfactory. Thus neither the 
old formula of Chezy, the newer of Bazin and Darcourt, nor the complicated one 
of Ganguillet and Kutter can be accepted. The problem is, in fact, more complex 
than has been generally supposed. If we have a body of moving water, its motion 
will depend — 

(i.) Upon its own mobility, changing with its temperature. 

(li.) Upon the forces of gravity and rotation acting upon it. 

(iii.) On the resistance caused by the form of its bed and by its surface. 

The mean velocity of a river may vary — 

(a) With its temperature. 

(b) With its volume, height of the fall, and geographical latitude. 

(c) The width and declivity of the river bottom and the area of the river 
surface. 

Some physicists have commenced to treat the question in a theoretical way, and 
have shown how complicated the movement of each water-particle is— how it moves 
in very intricate spirals. But a more empiric way can be followed also, by 
estabiishiug relations between the factors just named and the results of stream- 
measurements. ^Ve must not forget that the only way of determining the mean 
velocity of a stream is by measuring the volume of water which passes through a 
given channel in a given time. 

In treating of the volume of water, potamology comes into intimate relation 
with climatology. All river water (with the very inconsiderable exception of the 
water which comes from volcanic vents) is deriveel from the sea. No part of the 
water which is evaporated from the sea and has fallen as precipitation on the land 
is fixed there, for we see no general sinking of the sea-level, which should happen 
if any measurable part of the rainfall were permanently held by the soil. The 
quantity of river water is therefore equal to the quantity of sea water which is 
carried as moisture in the air to the hand. The first rough estimation of the 
quantity of river water pouring into the sea by Dr. Murray shows that it is 

* Paper read in Section E (Geography) at the Toronto Meeting of the Britisli 
-Association, August, 18b7. 
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considerably (four or five tenths) less than the amount of precipitation. We must 
assume, therefore, that only a part of the rainfall on the land is derived directly 
from the sea. The other comes from the evaporation of rain-water already fallen 
on the land . The proportion between the total rainfall of the region and the 
quantity of river water escaping from it shows how many times the water of oceanic 
origin has been precipitated and reprecipitated in that region. Taking, for example, 
Bohemia, where the yearly rainfall is ll'o inche.s, and the height of run-off is 
4-8 inches, we must assume that 4-8 inches of water have been brought during the 
year from elsewhere to Bohemia, and have fallen there three and a half times as 
precipitation. Therefore high scientific interest is attached to the knowledge of 
this proportion. On the other hand, the proportion between river water and the 
rainfall of a region has high practical value. It allows one to determine the quan- 
tity of river water from the precipitation. 

Ilydrotechnologists have laid much stress on this proportion, the so-called 
'• coefficient of run-off,” and it is generally thought that this might be a constant 
factor for a distinct river. This is not correct. Recent investigations by Mr. 
Newell, of the Geological Survey of the United States, and by myself have shown 
that the ooeflicient of run-ofl' varies not only from river to river, but also from 
year to year for the same river. It varies with precipitation : the higher the rain- 
fall is, the higher also the coefficient of run-.iff. 

In Central Europe the height of run-off is zero up to a certain height of 
precipitation. That corresponds to the well-proved fact that many dry countries 
have no rivers. Over that height (nearly 17 inches), the height of the run-off 
grows with that of the rest of precipitation, and is nearly three-quarters of the 
latter. This rule bolds good for different kinds of rivers, for those coming from 
impermeable soil (Moldau in Bohemia, Enns), as well as for rivers from permeable 
regions (Traun, upper Elbe in Bohemia). It is correct for rivers coming from 
woodlands (upper March) and for livers coming from steppes (lower March) ; the 
quantity of run-off seems thus to be independent of the soil and of the covering 
of a land with vegetation. This is contrary to the ruling opinions, and the quantity 
ot river-water of a certain region seems only to be dependent on its climate, and 
especially on its rainfall. 

This rule has been established only for a very limited part of the land surface. 
Our knowledge of the quantity of water running in the rivers is restricted to the 
smaller rivers in Central Europe and North America and to the Mississippi. The 
huge volume of water in the St. Lawrence has, so far as I know, never been exactly 
measured. We know nothing about the water masses in the Amazons and Congo. 
It would be very desirable if geographical investigations were extended in this 
direction, and if river-gaugings were made at the mouths of the larger watercourses. 
This will not only be of scientific interest. The bulk of water in a river multiplied 
by its fall-height gives a measure of its energy. The more electricity will be 
used, the more the watercourses will gain value as motive powers, and every 
measurement of their volume will help to determine a force of nature. 

The fact that the quantity of river-water changes with the climate is very well 
known. I’rof. W'oeikof has worked out a valuable classification of the rivers based 
on the dependence of their high water on rainfall and the melting of the snow. 
This classification is mainly based on facts taken from European and Asiatic rivers, 
and it would be very desirable if data on the annual rise and fdll of the rivers of 
other continents would be gathered. Prof. Bruckner has shown how the mean 
annual height of rivers changes in a cycle of thirty-five years. Indeed, the height 
of a river may be taken as corresponding to its volume, but it is also influenced by 
the condition of its bed. Climatic changes will be shown more clearly by the 
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variations of the quantity of water than by variation of the heights of a river. Not 
all rivers are constantly flowing ; a great many of them dry up in dry seasons or 
dry years. It is very hard to separate those two types on maps, in order to gain 
true conceptions of the water-supply of different countries. Those rivers which 
are covered with ice during the winter, as all great rivers of higher latitudes are, 
deserve special interest. IMr. Eykatschefi’ has arrived at important conclusions 
as to climatology based on the time of the closing of rivers by ice, and it needs no 
words to say how great are the practical advantages of an exact knowledge of the 
length of time during which our great waterways are ice-bound. Dr. Forster has 
shown, in his discussion on river-temperatures, how one can get a forecast of ice- 
formation by an observation of the river-temperatures, and he thus proved the 
necessity of me.isuring the river-temperatures, which, as we have already seen, play 
an important part in the mofement of the water. Numerous rivers lose their 
water in limestone districts showing Karst phenomena. They have for several 
years attracted interest, especially in Austria. Other rivers lose their water in 
their own gravels, and the number of such blind-ending rivers is rather great. 

Dealing with the action of water on its hed, potamology comes in close contact 
with geology and geomorphology. It is now a nearly generally accepted theory 
that valleys have been dug out by rivers, and may be regarded as widened river- 
courses. Prof. W. M. Davis has worked out the general system of evolution of 
river-basins, but the action of rivers on their beds cannot yet be traced out in all 
directions. There seems to be a correlation between the quantity of water, the width 
and depth of a river, but which is the normal relation between the two quantities is 
not determined, and there has been established no delimitation between deep and 
shallow rivers, the former deepening their courses, the latter shifting from side to 
side. The conditions under which the river begins to wind, forming meanders, are not 
cleared up. Even the way it pmshes its detritus forward is not sufficiently known. 
Very flat mountain rivers permit us sometimes to recognize how small stones are 
transported. They are rolled and pushed forward considerably slower than the 
water itself runs ; with increasing velocity, the whole bottrm of such a river begins 
to move, and this is also the case with larger rivers. When they are in flood, then 
all the bottom gravel is moving ; whilst in general evtry piebble goes separately on 
its way from one gravel bank to the next. Thus the gravel banks move downward. 
The changes of the river-bed produced in this way can only be stated by comparing 
exact maps of the river bottom made at difterent times. Maps of the rivers, in a 
very large scale, with indications of the depth, are as necessary as bathymetrical 
maps of lakes. The maps of some river-mouths made for nautical purposes, and 
the excellent maps of the rivers of Holland made by the Water-statt, may be 
regarded as very good examples. It must be hoped that they will be imitated 
elsewhere. The fine river descriptions which have been published in Germany show 
in general a want of maps of the river-beds. 

No less attention than to the bottom material of the rivers must be attached to 
the suspended material they contain. It is the waste of land carried into the sea. 
It affords the means, as Dr. J. Croll and Sir Archibald Geikie have shown, for 
determining the duration of geological time, and considerable scientific interest 
must therelore be attached to its evaluation. The river Nile shows how great the 
practical value of river mud is; Egypt owes its existence to the regular inun- 
dations and refreshing of the soil by the Nile. Careful determinations of the quaati- 
ties of river mud have been undertaken here and there merely for economical 
purposes. Finally, the materials dissolved in the river water require attention and 
examination. Kivers coming from old gneissic and granitic rocks have everywhere 
a dark colour, owing to dissolved humic alkaline salts. These are the black rivers 
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whose colours contrast sharply with those of the milky or white rivers full of sus- 
pended material. 

The distribution of running water on the Earth’s surface has been the chief object 
of mere geographical research. The river courses have been mapped ; their basins 
are clearly shown on our maps. The general state of the cartography of a land 
represents, in general, the state of our knowledge of the distribution, length, and 
width of its rivers. Each evaluation of these quantities can be made on the special 
maps of most of the states of Europe and North America, but it must be said that 
many of the data given us in our handbooks are not sufficiently accurate. They 
are often of very old dates, and dirfer very much from one another. It is very 
necessary, therefore, to determine them anew. Attempts in this direction show 
the cause of many of the discrepancies. The lengths of many rivers and the areas 
of their basins depend very much upon the assumption that i.s made on the site of 
their mouth. Take, for example, the St. Lawrence river. If you assume the mouth 
at Quebec, or at Grosse Isle where the waters become marine, you will get different 
values of its length and catchment basin. It will be necessary, therefore, for exact 
data, to indicate the point which is taken as the river’s mouth. As to the river- 
lengths, it roust also not be forgotten that their measurement gives very different 
results on maps of different scales; and as to river-basins, every one who has tried 
to follow their boundary in nature knows very well how diftimltit is to trace them. 
Sharp watersheds are very rare. In general they are very indistinct, and areas of 
considerable extent near the water-parting have subterranean drainage. The exact ■ 
determination of the lengths and areas of the basins of the rivers, even of well-mapped 
countries, seems to be, therefore, a pure geographical task of potamology which, to a 
great e.Nteut, remains still to be done. As to the other rivers, it must be borne in 
mind that every new exploiation will influence our knowledge of their length and 
catchment b.tsin, and that we, therefore, can only gain approximate values for them. 
Many of the Asiatic. African, and Australian rivers, being more or less temporary, 
will vary with climatic changes, and their lengths and basins evaluated in wot 
periods will be far greater than in dry period.s. For those rivers it will be of value 
to give upper and lower limits for the above-named quantitie.s. 

Considering rivers as a scene of life, potamology comes into an intimate con- 
nection with biology; the river water has its inhabitants, which are confined to it. 
Every river-basin is in this way a distinct zoogeographical or phytogeographical 
province. By establishing the relations of fauna and flora of different rivers, geo- 
graphical changes on the Earth’s surface may be detected ; e.y. by the affinities 
between the fislies of the E.anube and the Caspian se i, it o.an l)e shown that the Black 
sea between them i.s of coinjiaratively recent origin. Rivers are also the most 
common agents ol geograplucal distribution. They carry with them the seeds of 
the plants of their liorders and their basins, on natural rafts they transport land 
animals, and thus in a wider sense river-basins become geographical provinces ; 
while tue rivers are for their own inhabitants the means of voluntary migrations, of 
involuntary for tie non-human inhabitants of their shores. Their function for man 
varies with his evolution. In times of a very primit ve culture, they may cause 
involuntary migrations, carrying the savage along on a floating tree. They may 
check those great migrations of peoples which are confined to the land, and they 
become ways of communication between different lands and nations, when man has 
attained .such a degree of civilization that he masters the forces ot nature. 

In this state of civilization men att.ach sjiecial attention to rivers, in order to 
make use of them or to prevent the daraaue they do. Thins in the last few years, 
sever.al States created hydrographic departments with the special purpose of practical 
investigations on rivers. The Dominion of Canada and tlie United States have 



The author of the paper on the “ Topographical Work of 
the Geological Survey of Canada,” is not J. Burr Tyrrell, out 
James White, Chief Draughtsman of the Survey. 
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their hydrographic bureaus for the study of irrigation ; Germany, Austria, and 
Hungary have their hydrographic bureaus for studying river-floods. But if muoli 
i.s already done as to investigation for practical purposes, more still remains tc do in 
order to develop potamology to a well-founded branch of physical geography' , 


THE TOPOGRAPHICAL WORK OF THE GEOLOGICAL SURVEY 

OF CANADA.* 

By J. BURR TYRRELL. M.A., B.Sc., F.G.S. 

Most of the difficulties encountered in making a geological survey of Canada have 
arisen from the want of good topographical maps. In the absence of an ordnance 
or similar survey, the Geological Survey, as the only organization charged with the 
mapping of the Dominion as a whole, has had to undertake, concurrently with 
the geological work, extensive topographical surveys from its very inception to 
the present time. The surveys in Canada that are available for topographical maps 
are, in general, Dominiou Lands and Crown Lands surveys. The former is based on 
an accurate system, but applies only to Manitoba, the North-West Territories, and 
a narrow belt along the Canadian Pacific railway in British Columbia; and its 
operations have, thus fiir, been confined to a portion of the railway belt, and to the 
country south of the North Saskachewan and lying between the Kooky mountains 
on the west and the boundary between Ontario and Manitoba on the east. 

The Crown Lands Departments of Ontario and Quebec have made cadastral 
surveys in the southern portions of their respective provinces from time to time, to 
meet the requirements of advancing settlements. As these townships are surveyed 
independently, and sometimes not very correctly, extensive surveys have to be 
made to check and correct them, and to add roads, railways, etc., that have been 
constructed since they were surveyed. The other provinces have made no surveys 
available fur mapping purposes except in isolated areas. 

Again, the Geological Survey, as the pioneer jireceding the lumberman, the 
miner, and the settler, has frequently to make explorations and surveys in districts 
that are subsequently cadastrally surveyed by the Dominion Lands or Crown Lands. 
The maps issued by the survey may conveniently be divided into — 

(1) Preliminary maps on scales varying from 8 to 25 miles to 1 inch. These 
are usually the results of reconnaissance and exploratory .surveys in the great areas 
of Northern Canada. 

(2) Detailed maps on scales of 1, 4, and 8 miles to 1 inch. These maps are 
published in sheets of standard size and on standard scales, and their publication 
must obviously proceed more slowly than those of the first class. 

As the topographical work of the survey is for mappiug purposes only, it is 
necessary to strive after no greater accuracy and no greater detail than is required 
for the scale of the map in view. The methods of survey used are therefore of an 
elastic nature, varying with varying circumstances, and are usually a combination 
of two or more of the following 

(1) Transit or compass and chain surveys or triangulation. 

(2) ^Micrometer or, if on road.=, odometer survey.'^. 

(3) Paced surveys. 

* Paper read betLre Section E (Geography) at the Toronto meeting nf the British 
Association, August, 1897. 
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(4) Track or time surveys checked by sextant latitudes, and sometimes by 
longitude observations. 

The order of description is by provinces, commencing with Quebec and Ontario, 
the two provinces of Canada till confederation in 1867, and then the others in 
succession from east to west. While the work on the standard sheets is not less 
important, and does not require less ability or diligence on the part of those en- 
gaged in it than the exploratory surveys of the north and west, yet, as a description 
would be largely a recital of the number of miles of roads, lakes, and streams sur- 
veyed in each year, it has been abbreviated, and the sheets in each province dealt 
with c/i hloc. 

Quebec. — In 1844 and 1843 Messrs. Logan and Murray made a triangulation of 
the peaks in the hills that form the watershed of Gaspe peninsula. They also 
made micrometer surveys of portions of the Chatte, Great Cascapedia, Bonaventure, 
Matane, St. Anne, and St. John’s rivers, in all 290 miles. In 1857 .and 1858 the 
work in this district was continued by Mr. llichardson, who surveyed the Magdalen, 
Hestigouche, Patapedia, and Great Metis rivers, and several tributary streams and 
lakes, in all about 200 miles. In 1862 Mr. Bell surveyed portions of the Dartmouth, 
York, Malbaie, and Grand rivers, for an .aggregate distance of 106 miles. In ad- 
dition, about 100 miles of traverse-lines were measured with the micrometer. In 
1858 Sir W. E. Logan surveyed the upper part of the River Rouge and thirty-two 
tributary lakes. Dr. Ells in 1881 to 1883, and Mr. Low in 1882 and 1883, com- 
pleted tiie information required for the mapping of Gaspe peninsula, 15,100 square 
miles, on the 4-mile scale. Dr. Ells made a chained survey of the shore-line road 
from Little Pabos, on the bay of Chaleurs, to Grand Metis, on the St. Lawrence, and 
micrometer surveys of the Salmon branch of the Cascapedia, Grand Pabos, and upper 
portion of the Bonaventure. Other roads and the coast-line were measured by 
pacing; Mr. Low triangulated the peaks in the Shicksliock mountains, and made 
miiTometed traverses of the south branch of the Ste Anne, Little Cascapedia, and 
we.st branch of the Magdalen rivers. 

In 1858 Sir M’. E. Logan surveyed the upper portion of the river Rouge and 
thirty-two tributary lakes in the Grenville district. These surveys, with the 
subsequent measurements, in the same district, by himself and Mr. J. Lowe, amount 
to about 2600 miles, and lorm the basis of the so-called Grenville map, covering 
an area ol 1200 square miles. 

The work on what is known as the *■ Eastern Townships ” map-area was com- 
menced by Sir W. E. Logan iu 1848, and continued by himself, at varying interv'als, 
up to 1871 ; by Mr. Richardson in 1850 to 1852, 1854, 1835, and 1803 to 1868; 
and by Mr. Webster from ls70 to 1876. The paced measurements of roads and 
exploration lines by Messrs. Logan, Richardson, and Webster amount to about 17,U00 
miles, and cover an area ot 26,380 square miles. The publication of the three 
sheets thus far issued was delayed by the uncertainty as to the e.xact horizon of 
.some of the members of the Quebec group, so called. The additional surveys, to 
bring them up to date, nece.ssitated by this delay, were made by Messrs. Ells in 
1886 to 1890; Garoux in 1886 to 1894 ; Adams, 1886 and 1887 ; A. R. Low in 188<» 
and 1891 ; and McConnell and Ord in 1880 ; in all about 8600 mile.s 

In 1857 Lieut. Ashe determined, telegraphically, the longitude, as compared 
with Cambridge, of Quebec, Three Rivers, Montreal, Ottawa, Kingston, Toronto, 
Collingwood, Windsor, and Chicago. So uncertain were the longitude.s at that time, 
that an important place like Chicago was placed by the two best authorities as in 
longitude 88° 23' and 87° 28' W. respectively, whereas Ashe's observations gave 
87° 37' 44", a difference of 9' 44" in one case, and of 45' 16" in the other. Sio-nals 
were interchanged with Cambridge which had been determined by the interchano-e 
of several hundred chrcnometers with Greenwich. 
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In 1870 Mr. Richardson made a micrometer survey of the canoe-route from the 
upper portion of the Ashuapmouchouan river, by Nikobau River Lake, Ahatagamaw 
and Chibougamoo lakes, to Lake Mistassini, and of the shore-line of the latter for 
30 miles. His provisions failing to reach him, he was forced to abandon the survey 
of Mistassini and return to Lake Nikolau, where they were stored. From Nikobau 
he carried his traverse by the Foam-fall and Clearwater rivers to the St. Maurice, 
which had been surveyed previously by the Crown Lands Department. From 
Kirkendach, on the St. Maurice, a survey was made of the route by the Hair- 
cutting river and south-east branch of the Gatineau, and the Gatineau to the 
Desert. Of the surveys thus made, 271 miles were measured with the micrometer, 
and 300 miles were track survey. 

In 1871 Mr. McOuat carried a micrometer-traverse in a north-westerly direction 
for 90 miles from the Mistassini river to the lake of the same name, and thence along 
the lake-shore to the end of Mr. Richardson’s survey of the previous year. He 
also surveyed 150 miles of the coast-line of the lake to a point on the main north- 
west shore, about 70 miles from the extreme south-west point. 

In 1885 Mr. A. P. Low commenctd at the terminal point of Mr. MoOuat’s survey, 
carried his traverse up the west side to the north end, and down the east side to 
Big Narrows, where he connected with McOual’s survey 139 miles. He found the 
average length of the lake to be about 100 miles, and average width 12 miles. 
From the outlet of the lake he made a track survey of the Rupert river to Hudson 
bay, 300 miles. 

In 1891 to 1894 Dr. Ells made about 3200 miles of odometer and 400 miles of 
paced surveys in the Grenville and Pembroke map-areas, 6900 square miles. 

Labrador Peninsula. — In 1887 Mr. A. P. Low surveyed Agumska,WestoD, and 
other islands in James bay. In the following year he made a track-survey of Big 
river from its mouth upwards for 160 miles, of the canoe-route by the headwaters 
of Bishop Roggan river to the south branch of Great Whale river, and of the 
latter to the main stream, and thence to Hudson bay, 350 miles. He also made a 
micrometer survey of the route from Richmond gulf to Clearwater lake, 63 miles. 
In 1892 Air. Low made a micrometer traverse from Lake Mistassini by the Rupert. 
Kawashagami, and East Main rivers to Hudson bay, 326 miles, and of the East 
Main between the Kawashagami and Chegami branches. In 1893 and 1894 Air. 
Low, with Air. Eaton as topographical assistant, continued his explorations in the 
Labrador peninsula. The micrometer traverse was continued from the mouth of 
the Tshegami branch, where it connected with the surveys of the previous year, 
up the East Alain river, 104 miles, to where the route to Nichieun leaves the main 
stream. From this point a track survey, checked by sextaut latitudes, was made 
of the route by way of the headwaters of Big river, Nichieun, and Kaniapeskau 
lakes, and the Koksoak river to Fort Chirao, upwards of 600 miles. In February, 
1894, having wintered at North-west River Post, a micrometer survey was carried 
from the post up the Hamilton river to Sand-girt lake, thence up the Attikonak 
branch to the Height of Land, down the Romaine river for 115 miles, thence by 
portage-route to the St. John river, 702 miles. From this point a track survey 
was made to the mouth, 72 miles. From Sand-girt lake micrometer surveys wire 
made of the Ashuanipi river, Petitsikapow, and othir lakes, 293 miles, and track 
surveys of the canoe-route to Lake Miebikamau, and of the lake itself, 269 miles. 
Total in the two years, IlOO miles of micrometer, and 940 miles track surveys. 
In 1895 Alessrs. Low and Eaton made a micrometer traverse from the head of Lake 
Alouchalagan by way of the headwaters of the Manicugan and Outardes rivers to 
the Height of Land, and thence by a chain of lakes to Naokokan lake, on Big river. 
In 1896 All. Low continued his micrometer survey of 1688 from the outlet of 
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( Tearwater lake, surveying Clearwater and Lower Seal lakes, and Larch and Koksoak 
rivers, to Mugava hay. 

In 1887 Mr. Cochrane made a track survey of Twenty-mile bay of Grand lake, 
of a chain of lakes and streams to Shabogama lake, and of the Mekiskan river to 
Ked Flower-hill portage. 

In 1805 Dr. Bell made a micrometer survey of the Mekiskan from the end of 
IMr. Cochrane’s survey to Mattagami lake, of Mattagami lake and Nottaway river, 
and of the shore-line of Ilupert hay to Rupert House. A track-survey was made of 
IVaswanipi lake and river between the Hudson’s hay post and Lake Mattagami. 
In 1896 Dr. Bell, with Mr. Brock as assistant, made track surveys of the Mekiskan 
river between Shabogama lake and where the route to Waswanipi leaves it, and of 
the lower portions of its principal branches ; of the route from AVaswanipi post to 
Lake Hemiskan on the Rupert river, and of the route 63 ' way of Waswanipi river 
from the post of the same name to Wakanichi lake, where it connected with Mr. 
Richardson’s traverse of 1870. 

New Brunswick. — The topographical work in New Brunswick, commenced by 
Mr. Robb in 1808 and 1869, was continued by Dr. Ells in 1873-78, and by Mr. 
Broad in 1878-82 in the southern portion of the province. The north-eastern 
portion was surveyed by Dr. Ells and his assistants in 1879, 1880, and 1881, and 
the north-western and adjoining portions of Quebec by Mr. Mclnnes in 1884-89. 
It is difficult to give an estimate of the distances measured, but Dr. Ells in 1877 to 
1880 surveyed 2950 miles with chain odometer and pacing, an average of nearly 
.750 miles a year. These surveys, with the topographical information available 
from other sources, furnished the material for mapping the province — 27,200 square 
miles on a scale of 4 miles to 1 inch. 

Nov.v Scotia. — Sir W. E. Logan in 1868, and Mr. Hartley in 1868 and 1809, made 
a survey of tlie Picton coalfield ; in the Springhill coalfield, Mr. S. Barlow in 1871 to 
1877, and Mr. McOuat in 1873 and 1874, made chained surveys aggregating over 1300 
miles. The survey of the island of Cape Breton, commenced in 1872 by Mr. Robb, 
and continued by Mr. Fletcher afier the death of the former in 1874, was completed 
in l.'SS2. Since 1882 Me.-srs. Fletcher and Fairbault have extended these surveys 
westward on the mainland to Windsor on the Bay of Fundy ancl Halifax on the 
Atlautic coast. Thu>, witli tlie island of Cape Breton, 13,180 square miles have been 
surveyed in detail for mapping on a scale of 1 mile to 1 inch. Messrs. Fletcher 
and Fairbault estimate the measurements made by themselves and their assistants 
at 34,600 miles. In IbSl Mr. W. B. Dawson made a topographical survey of the 
Laurencetown, Montagu and Waverly goldfields, the coast being borne in equal 
proportions b 3 ' the Survey and Provincial Government. In 1884 Messrs. Ells, A. 
E. Barlow, and Giroux made chain, micrometer, and paced su'-veys aggregatin<y 
1003 miles, to complete for publication the Cumberland coalfield map, begun by Mr. 
S. Barlow some years previous. 

Ontario. — In 1845 Sir W. E. Logan made a micrometer survey of the Ottawa 
river from the Joachim rapids to the head of Lake Temisoaming, and of the 
Mattawa livtr from its mouth to the Lake Nipissing portage, iu all 280 miles 
The woik iu this district was continued iu 1847 and 1853-56 by Air. Murray. 
During these years he surveyed Lake Nipissing, the French, Sturgeon, Wahnapita', 
S janisli, Alaganetawaii, Alu-koka, Petawawa, Bonnechere, and A'oik livers and 
numerous tributary streams and lakc.s. In 1857 and 1858 he surveyed the Thessalon 
Missisanga, Guulais and nuraeroi.s other streams and lakes between Blind river and 
Lake Su^ erior. Mr. Alurray’s survei s in 1817 and 18.53-58 amount in the atrurc^ate 
to 27.80 miles measured with the micrometer, besides between 300 and 400 miles 
by pacing. In 1840 Air. Murray surveyed the Koministiguia for 40 miles ; and iu 
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1852 a number of lakes and streams between Kingston and Balsam lake, 400 miles. 
In 18G9, 1870, and 1871 Dr. Bell surveyed Nipigon and Long lakes. White, Black, 
Nie, English (East) and Kenogami rivers, the canoe-route from Lake Nipigon by 
way of Ombabika and Albany rivers to the confluence of the latter with the 
Kenogami, and numerous lakes and streams between the Nipigon and the Pie — 
total, 1865 miles of micrometer, 181 miles of paced, and 367 miles of track surveys. 

In 1872 IMessrs. Selwyn and Bell made a joint track survey of the canoe-route 
from Hawk lake by the English river (west) to Separation lake, where they 
separated. Dr. Selw_\n continuing the survey down the English and Winnipeg 
rivers to Lake Winnipeg, 461 miles from Hawk lake ; and Dr. Bell by Sandy 
portage and the Winnipeg river to Bat portage, 29 miles from Separation lake. 
In 1872 Mr. MoOuat made a micrometer survey of Lake Abitibbi and of the river 
of the same name to the first fall. In 1877 Mr. Cochrane surveyed the river from 
the end of Mr. McOuat’s survey to its confluence with Morse river. 

Dr. Bell, in 1875, surveyed the upper portion of the Montreal (west), the Matta- 
gami, Missinaibi, IMichipreston, and lower portion of the Moose rivers ; in 1885, 
Lakes AVabatongwashene, Oba, Esnagami, and other lakes and streams in the 
vicinity; and in 1885 Lake Seul, Lake Joseph, the Attawapishkat river from Lake 
Lansdowne to Hudson bay, the shoie of Hudson bay between the mouths of the 
Attawapishkat and Albany, and the Albany, except the portion surveyed by him- 
.'•elf in 1870. In 1887 Dr. Bell made a track survey of the canoe-route from the 
great bend of the Montreal (east) river to Raish-ko-chagami lake on the Frederick 
House river. 

Messrs. Lawson and J. W. Tyrrell in 1883 and 1884, and Messrs. Lawson, 
A. E. Barlow, and Smith in 1885, made a detailed survey of the Lake of the 
Woods, Rainy lake, the Winnipeg river from Bat portage to the Dalles, and other 
lakes and streams in the vicinity, for publication on a scale of 2 miles to 1 inch. 
This work has been extended to the north and east over the Rainy lake. Hunter’s 
island, Seine river, Shebandowan and Manitou sheets, by Dr. Dawson in 1886 and 
1887, Mr. Smith 1888 to 1891, and Mr. Meinnes 1890 to the present time. These 
sheets are published on the 4-mile scale, and cover an area of 19,230 square miles. 
They' are full of lakes and connecting streams, the water-routes thus formed being 
the only means of communication through the greater part of the district. Of the 
larger lakes, the Lake of the AVoods has an area of 1770 square miles, Rainy lake 
345 .--quare miles, Lac des Mille Lacs 105 square miles. 

Messrs. Bell and A. E. Barlow in 1888 to 1891, to complete the information 
for the Sudbury and French river sheets, made micrometer surveys of the upper 
portion of Spanish river, Pauach and Rogomasing lakes, and A’euve and Vermilion 
rivers, the shores and islands of Bay of Islands, and McGregor bay and peninsula. 
In 1892 Dr. Bell surveyed Key, Henvey, and Byng inlets. Mr. Birlow in 1887 
made a micrometer survey of Lake Temagami, and in 1892 and 1893, with Mr. 
Johnston as assistant, surveyed the western pirtion of Lake Nipissing, Abashing 
and Keepawa lakes, canoe-route from Temagami to the mouth of Temagami river, 
and made paced surveys of the roads in the Nipissing and Temiscaming sheets — 
in all 1080 miles of micrometer, 170 miles of paced, and 45 miles of boat-log surveys. 

In 1895 and 1896 surveys of roads, amounting in the aggregate to about 5100 
miles, were made by Dr. Llls, Mr. Grioux, and Messrs. Adams and Barlow in the 
Pembroke, Cornwall, and Hahburton map-areas respectively. In the same years 
the writer made a traverse with transit and chain across the province from Georgian 
bay to Kingstown. In 1893 Mr. Dowling made log surveys of Red Trout and 
Gall-rock lakes, and track surveys of the connecting streams, of the Mattawa, 
and upper portion of Berens river. 
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Maxitob.^ axd North-West Territories. — In 1873 Dr. Selwyn made a 
track survey of the Saskachewan river from Eocky Mountain House on the North 
Branch to Cumberland Hiuse, 798 miles. In 1878 and 1879 Dr. Bell made track 
surveys of the shore of Lake Winnipeg between Dog Head and Drunken river ; of 
the Nelson, Hayes, and Grass rivers ; of the canoe-route from Split lake on the 
Nelson to the Churchill and lower portion of the Churchill, in all 1710 miles. In 
1879 Mr. Cochrane, Dr. Bell’s assistant, surveyed Gode and Inland lakes, the 
eastern portion of Oxford lake, and the connecting streams, 585 miles. In 1880 
and 1881 Mr. Cochrane made track surveys of — 

(1) Canoe-route from Cross lake by Pine, Moose, and Saskachewan rivers to 
Cumberland House, 242 miles. 

(2) Canoe-route by Grassberry river to Thog portage, thence by Churchill and 
Deer rivers to Reindeer lake, and Reindeer lake, 763 miles. 

(3) Route by Cochrane river. Hatchet lake, and Black river to Lake Athabasca, 
and north shore of the lake, 025 miles. 

(4) Athabasca river from the mouth to its confluence with the Clearwater, 
thence by the Clearwater and Churchill rivers to Thog portage, 7 GO miles. 

(5) Route from Pelican lake to Cumberland House. 

Total measurements, 2390 miles. 

In 1881 and 1882 Dr. Dawson, with Mr. McConnell as assistant, made 2315 
miles of odometer, and 110 miles of paced and track surveys in the country 
between Medicine Hat and the Eocky mountains on the east and west, and the 
49th parallel and the Red Deer river on the north and south respectively. Dr. 
Dawson, with Mr. Tyrrell as assistant in 1883, and with the writer as assistant in 
1884, made a reconnaissance survey of that portion of the Eocky mountains lying 
between the parallel of 49° and 51° 30'. These surveys were continued north- 
ward to the North Saskatchewan by Messrs. McConnell and the writer in 1885, 
and by Messrs. McConnell and Russell in 1892. 

In 1883 and 1884 Mr. McConnell, with Mr. Dowling as assistant in the latter 
year, made 1800 miles of odometer surveys of tr.dls and exploration lines, and 250 
miles of river traverse in the country between Medicine Hat and the eastern end 
of the Cypress hills on west and east and the 49th and 51st parallels. Mr. Tyrrell 
in 1885, and iltssrs. Tyrrell and Dowling in 1886, made similar surveys and ex- 
plorations in that portion of Alberta and the adjoining districts, lying between 
110° W. and 115° W. and 51° 30' N. and 54° N. 

The above-mentioned surveys of Messrs. Dawson, McConmll, and Tyrrell have 
been published, on the scale of 8 miles to 1 inch, in the Bow and Belbv, Cypress 
hills, and Northern Alberta maps, and cover an area of 100,000 square miles. 

In 1882 Mr. Cochrane made track surveys of Berene, Big Black, and Poplar 
rivers, and of the headwaters of Severn and Pigeon river.s, 287 miles. In 1886 
Mr. A. P. Low made a micrcmeter traverse from Lake Winnipeg to Hudson bay 
by way of the Burns river to Family lake, thence by the headwaters of Poplar 
river and the middle branch of the Severn to Severn lake, thence by the Fawn and 
Severn rivers to Fort Severn, 882 miles. 

In 1887 to 1891 Messrs. Tyrrell and Dowling surveyed, with micrometer or 
boat-log, Winnipegosis, Dauphin, Red Deer, Waterhen,and other lakes and portions 
of Lake Winnipeg; also made track surveys of the Bad-throat and other rivers to 
the ea-t of Lake Winnipeg, and odometer surveys of trails and exploration lines in 
North-W, stern Manitoba. In 1895 and 1896 Mr. Tyrrell continued the work in 
this district, and surveyed the Gunisao, Black, Pigeon, Blood, Pine, and Wolf 
rivers, the Pkygreen lakes, the canoe-routes from Sipi-wesk lake to Nelson House, 
and from Paint lake to Sturgeon river. 
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In 1887 Mr. McConnell surveyed the Liard river, from the mouth of the Lease 
to the Mackenzie, and the lower portion of Hay river. In the winter of 1887-88 
track surveys were made from Fort Providence northward to Port Lae, and south- 
ward to Lake Bischo. In 1888, as Mr. Ogilvie had been instructed to make a 
micrometer survey of the Mackenzie river and Peel river portage, a sketch traverse 
of the river and mountain features only was made of this portion of the route. A 
detailed running survey was made of the Porcupine river from the mouth of Bell’s 
river to the Yukon. In 1889 and 1890 Mr. McConnell made track surveys of the 
route between the Peace and Athabasca rivers by the Pelican, Loon, and Wabiskaw 
livers, 400 miles; of the Bed river from its mouth upward for 200 miles ; of the 
trials to the Buffslo-head hills and Trout lakes, and of the tributaries of the 
Athabasca below Fort Mcilurray. In 1892 Messrs. Tyrrell and Dowling made 
traverses of the Beaver, Mudjatick, Cree, Black, Geikie, and Whitefish rivers, of 
Black and Eeindeer lakes, and of the south shores of Athabasca and Wollaston 
lakes. Distances were estimated, except on lakes and epiiet reaches, which were 
surveyed with boat-log. They also made micrometer surveys of Black and Deer 
rivers, and of the Churchill between the mouth of Deer river and Frog portage. 

In 1893 and 1894 Mr. J. B. Tyrrell made exploratory surveys in the “Barren 
Lands.” In 1893, with Mr. J. W. Tyrrell as topographer, he made a traverse from 
Lake Athabasca to Hudson Bay. A survey of the north shore of Lake Athabasca 
from Chipewyan to Fond du Lac was made with boat-log and solar compass. Prom 
Black lake the survey was carried by the Chipman and Dubaunt rivers to the 
head of Chestei field inlet, 905 miles. Of this distance 200 miles were on rivers, 
where the distances were estimated, and 613 miles were through lakes, where the 
distances were measured with a boat-log, and bearings taken with solar or prismatic 
compass. As the tides prevented the use of the log with any degree of accuracy, 
the traverse of Chesterfield irdet and west coast of Hudson bay to lat. 01° 32', 
where the severity of the weather compelled the abandonment of the survey, was 
a time survey. A similar survey was made of the 200 miles between Fort Churchill 
and York. 

In 1894 Mr. J. B. Tyrrell carried another traverse from Du Brochet post on 
Ileindeer lake by the Cochrane, Thlewiaza, and Kagan rivers to lat. 63° 7', thence 
eastward by chain of lakes and the Ferguson river to Hudson bay, 815 miles. 
From the point at which he abandoned his survey the previous year, he continued 
it southward to Churchill. A time survey was made of the route between Churchill 
and Gull lake. Total distance surveyed in 1893 and 1801, 2000 miles, of which 
1073 miles were log, 1.312 track in canoes, and 515 part track survey on foot and 
part pacing. The distances thus obtained were checked by numerous observations 
for latitude. 

British Columbi.\. — In 1871 Mr. Bichardsou made paced surveys of roads in 
the country between Yale and Qucsnel, aggregating 428 miles. From 1872 to 1874 
he was surveying stream trails and exploration lines in the Cimox and Xanaimo 
coalfield. In 1875 Dr. Selwyn made a time survey of the trail from Quesnel to 
McLeod’s lake, of the canoe-route from McLeod’s lake by the Pack, Parsnip, and 
Peace rivers to Smoky river forks, and of Pine river from the “ lorks ” to its 
mouth. During 1875 and 1876 Dr. Dawson surveyed trails, lakes, and streams in 
the country between the Fraser river and the coast range on the east ami west, and 
Bella Coola valley and Francois lake on the south and north respectively. In 1878 
Dr. Dauson surveyed the islands, channels, and inlets of the north and east coasts 
of the Queen Charlotte islands. In 1879 Dr. Dawson made a traverse from the 
Skeena river to Edmonton. From Hazelton the survey was carried by the trail 
from Hazelton to McLeod's Like, thence by the valley of the Parsnip and the Pine 
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river pass to the “ lower forks ” of Pine river, thence across country to Dunvegan. 
From this point side traverses were made through Grande Prairie and southward to 
Smoky river, and of the lower portions of the Wapiti and Smoky rivers. From 
Dunvegan an exploratory traverse was made to the Athabasca river, near the mouth 
of JIarshhead creek ; from this point the survey was carried down the Athabasca, 
with a side traverse of Lesser Slave lake and river, to Athabasca landing, and 
thence by trail to Edmonton. The trail from Smoky river “forks” to old Fort 
A.ssineboine was surveyed by Dr. Dawson’s assistant, Mr. McConnell. In 1885 and 
1886 Mr. Bowman triangulated the peaks in the Cariboo district, and measured 255 
miles of roads and trails. 

In 1887 Dr. Dawson, with Messrs. McConnell and McEvoy as assistants, made 
an exploratory survey of the region of the headwaters of the Yukon, Liard, and 
Stikine rivers. Mr. McConnell made a micrometer survey of the Stikine from the 
end of Hunter’s survey to Telegraph creek. A carefully paced traverse was made 
from Telegraph creek to Dease lake by Mr. McEvoy. From Dease lake Dr. Dawson 
made a detailed track survey, following the lines of the Dease, Upper Liard, and 
Pilby rivers to the confluence of the latter with the Lewes, about 900 miles. He 
also carried it up the Lewes to enable him to add the mountain features and make 
some additions to the lakes as surveyed by Mr. Ogilvie. Numerous points were 
fixed in latitude by sextant observations, and a number of chronometer longitudes 
were obtained. In 1877 Dr. Dawson made a general reconnaissance of the southern 
interior of British Columbia. In 1832, 1883, and 1884 Mr. Bowman, the impor- 
tance of the district having been increased by the completion of the Canadian Pacific 
railway, extended the work of 1877. 

The geological intricacies of the region, however, necessitated the doubling of 
the scale of the original map, and, consequently, the re-delineation of the topo- 
graphy. Of the four new sheets which now cover the old map-area, the north-west 
or Kamloops sheet was re-surveyed in 1888 to 1890 by Dr. Dawson and his 
topographical assistant, Mr. McEvoy. A loose network of triangles, based on the 
Canadian Pacific railway and other surveyed lines, was carried out between points 
•each of which W'as occupied as a transit station and sketch-point, elevations beinv 
determined barometrically and by angles of elevation. Other details of topography 
were filled in from paced and track surveys checked by latitude observations. The 
north-east or Shuswap Sheet was surveyed in the same way by Mr. McEvoy in 
1891. 1892, 1894, and 1895. This, with the Kamloops sheet, forms a contoured 
map of 12,800 square miles of rugged mountainous country on a scale of 4 miles 
to 1 inch. The topographical work for a similar sheet to the south-east of the 
Shuswap has been in progress since 1894. This, the so-called West Kootanie 
sheet, is under the direction of Mr. McConnell, who has been assisted in 1894 and 
1805 by Mr. Russell, and in 1896 and at the present time by Mr. McEvoy. The 
latter has complete! for publication a detaile 1 plan of Trail creek mining district 
on a scale of 1 mile to 1 inch. ° 


In 1889 Dr. Dawson made surveys with boat-log of the Upper and Lower 
Arrow lakes and northern portion of Kootanie lake, and track surveys of the 
intermediate portions of the Columbia and Kootanie rivers between Revelstoke 
and Nelson. In 1893 Mr. McConnell, assisted by Mr. Russell, made a track survey 
of tho Finlay river from its confluence with the Parsnip to Lake Thutade 
miles; of the Omineca river from its mouth to the Omineca-Sitleka mss’ 113 
miles; and of the trail from Old Hogem to Tacta lake, 42 miles. In 1803 Mr 
McEvoy surveyed 300 miles of the Nasse river and its tributaries, and made 230 
miles of exploratory traverses on foot. 
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HISTORY AND LITERATURE OF THE KLONDIKE REGION. 

The literature of tbe upper Yukon, on a tributary^of which the Klondike gold- 
fields are situated, is unfortunately still of a very meagre character. The adventurous 
agents of the Hudson’s Bay Company, by jwhom the very existence of the great 
river within British territory was first made known hardly more’than fifty years 
ago, appear to have been little given to writing'accounts^of their journeys, except 
in the form of reports to the Company, few of which have been made widely 
known. The actual discoverer of the upper Yukon 'was Mr. Eobert Campbell, 
who, after exploring the region of the Liard jriver, pushed on to ’the Felly, estab- 
lishing on it the post known as Felly Banks, and, at its confluence with the 
Lewis, that of Fort Selkirk (1840-52). The Forcupine, one of the principal tribu- 
taries of the Yukon, was also explored by'him to its sources. Little notice 
seems to have been taken by geographers of these discoveries, to which no allusion 
is made in the publications of the Ejyal Geographical Society. A brief account 
of Mr. Campbell’s journeys is to be found in Begg’s ‘ History of British Columbia ’ 
(p. 131). The identity of the new river with that of which the mouth had been 
discovered by the Eussian Glazunov in 1833 was not at once suspected, many 
maps of the period showing it as the upper course of the Colville, which empties 
itself into the Arctic ocean. Although the treaty between Eussia and Great 
Britain in 1825 (Hertslet, vol. iii. p. 362) had fixed the 141st meridian as the 
boundary between their respective territories. Port Yukon, in about 145° W., 
was founded by the Hudson’s Bay officials in 1846. This post was reached in 
1860 by the American naturalist, Mr. Eobert Kennicott, travelling xmder the 
auspices of the Smithsonian Institution for the purpose of making natural history 
collections ; he had journeyed by way of the Mackenzie, Feel’s river, and the Forcu- 
pine. No detailed account of this journey appears to [have been published, and 
brief notices only are to be found in the ‘Eeports’ of the Institution (see 
especially that for 1862, p. 39). Although devoting their chief attention to the 
lower river, several more recent American expeditions have/explored the part of 
the stream within British territory, the most important being those of Schwatka 
(1883) and Everett (1884). In 1885 the former published an account of his 
journey under the title ‘ Along Alaska’s Great Eiver.’ But the most important 
-explorations in the region of the upper Yukon and its tributaries were those of Dr. 
G. M. Dawson, of the Canadian Geological Survey, and h;s associates, who in 1887-88 
traversed the whole region, and for the first time executed accurate surveys of 
its natural features. The Geological Survey published [[the reports of Dr. Dawson 
(1888) and Mr. McConnell (1889), whilst an account of Mr. Ogilvie’s surveys 
was published at Ottawa in 1890. The last-named has since continued his surveys, 
and his latest report was issued during the current year. Mr. Warburton Bike’s 
book, ‘Through the Sub- Arctic Forest,’ published iu 1896, gives the account of a 
canoe- voyage down the Felly and Yukon rivers to the Bering [sea; whilst the 
geological results of an expedition under Mr. E. J. Spurr, sent down the Yukon 
in 1896 by the United States Geological Survey Department, have lately been 
given in outline in a report to the United States Senate (Journal, vol. ix. p. 667). 
The recent rush to the gold-diggings has already begun to swell the literature 
of the region, iu the form of magazine articles and larger works. Articles have 
app?ared in the September numbers of the Fortnightly and Contemporary Reviews 
and the Nautical Magazine-, and quite re-rently an account of two years’ police- 
service on the Yukon, by il. H. E. Hayne and H. West Taylor, has been published 
under the title ‘The Fioneers of the Klondyke’ (Sampson Low). A small hand- 
book entitled ‘All about Klondyke,’ edited by H. A. Belcher (Simpkin, Marshall), 
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may also be mentioned. For the general geography of the region, Eeolus’s 
Gtographie Unive.rselle (vol. xv.), and the lately issued volume of the new edition 
of Stanford’s ‘Compendium,’ by Dr. S. E. Dawson, may be consulted. A good 
general map of the region, including the results of the latest surveys, seems still a 
desideratum, though it may be hoped that such may soon be published by the 
Canadian Survey Department. Sketch-maps are given in most of the books and 
papers above mentioned, and in particular Mr. McConnell’s report is accompanied 
by a large scale-map in nine sheets. A general map of the north-west parts of the 
British territory on a large scale was also issued by the Canadian ^Ministry of the 
Interior in 1888, and this shows clearly the results of the surveys of Dr. Dawson’s 
party. As one of the routes to the goldfields is by the lower Yukon, it may be of use 
to refer briefl}' to the literature dealing with that section of the river, which is far 
more voluminous. Mr. F. Whymper’a "Travel and Adventure in the Territory of 
Alaska’ (1868) describes the journeys made by him as a member of the American 
Expedition in connection with the proposed Asiatic-American Telegraph. Mr. Dali, 
in his book ‘Alaska and its Resources’ (1870), gives both the results of his own 
travels and a summary of our knowledge of the country at that time. Mr. H. W. 
Elliott’s work, "An Arctic Province’ (1886), has also a chapter on the Yukon 
region, the history of which is treated of in Bancroft’s ‘History of Alaska’ (1886). 
With regard to the region of the passes leading to the upper Yukon, Mr. Seton Karr’s 
paper published in the JR.G.S. Proceedings (vol. xiii.), and Dr. Aurel Krause’s 
work, ‘Die Tlinkit-Indianer’ (.Jena, 188.5), may be mentionei. Finally, it may 
be of interest to note that prospecting for gold was carried on by the Russians in 
the southern parts of the region duiing their occupancy of Alaska (cf. Erman’s 
Archii’/iir Wissenachn/tllche Knnde von RnsGnud, vol. xxv. (1867), p. 220). 


THE MONTHLY RECORD. 

EUROPE. 

Oceanogjraphical Eesearches in Loch Fyne.— The results of Dr. ilill’.s 
further investigations on the circulation of the water in Loch Fyne have recently 
been published.* The observations were carried out on boar.l the Fishery Board’s 
cruiser Garland, on two occ.asions, the first from April 2 to 6, and the second from 
September 3 toll, 1896. The results of his earlier observations, undertaken between 
1886 and 1889, are fully discussed in his paper on the ‘Llyde Sea Area,’ published 
by the Royal Society of Edinburgh (see also the Geogrophiml Journal for October, 
1894, pp. 344-349). The general results of the work on Loch Fyne in 1890 are 
summarized .as follows : The flood-tide brings in water from the upper and deeper 
la\ ers of the Arran basin, which is thoroughly mixed in passing Otter spit before 
high water, and fills the Gortans b.asin with a nearly homothermic mass, which is 
passed on through Minard K.arrows into the Upper basin, where it does’ not sink 
through the cold deep water in summer, but only mixes with the upper layers above 
20 fathoms, becoming more superficial in its etteots as the tide passes upwards In 
the ebb there is, at the upper end of the loch, only a superficial movement but at 
the platform between Furn.aee and Minard the rush of the surface current into the 
Gortans basin, while it is strongest at half-ebb, draws up the deep cold layers to a 
slight extent, causing a slight mixture with the warmer water. The homothermic 
mass pours out into the Arran basin, .acting on the ebb probably in tlie same way 

* Part III , ‘ Fifteenth Annual Report of th.- Fislwry Board for 8cotland,’ pp. 26"2-279. 
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as at Furnace on tlie flood. Thus there is always in progress a gentle mingling of 
the deep waters of the two deep basins through the intermediate shallow basin. 
The rapid surface current of the ebb carries out the excess of fresh water from the 
Arran basin, while the small underflow from the Arran basin passes in water of 
higher salinity with the flood. This circulation is liable to be accelerated or 
checked by the influence of wind. 

The Developmeiit of the Feninsula of the Apennines. — In notes on this 
subject which Dr. Th. Fischer contributes to the August and September numbers 
of Petey'manns Mitteilungen, he points out, among other things, that, while north 
of Campania transverse breaches in the monntains of the peninsula do not occur 
on a great scale, and scarcely affect the regions of the Apennines at all, south of 
that province they form a very marked feature. Straits, closed only in geologically 
recent times, connected the Campanian gulf with the Adriatic, and the Tyrrhenian 
sea with the Ionian, both at the isthmus of Catanzaro, and further south at the 
constriction immediately to the north of Aspromonte, while a marginal breach 
isolated the heights of Poro on the west, and a longitudinal channel severed Gar- 
gano and the Apulian tablelands from the Apennines ; so that there existed here, 
probably in middle Pliocene times, six islands in place of the continuous stretch of 
land reaching to the straits of Messina. Extending his view to neighbouring 
countries, Dr. Fischer confirms, from his own observations, the accuracy of the 
view of Suess, that the Apennines are continued in the folded mountains on 
the north margin of “ Little ” Africa, and he describes the north-west basin of the 
Mediterranean as bordered on the east and south by a series of folded mountains 
stretching from Genoa, through Sicily, along North Africa to Melilla, and then 
back to Gibraltar and the south coast of Andalusia, on the inner side of which 
there is a vast area of sunken land, which he calls the Tyrrhenis, characterized 
almost everywhere on the marginal faults adjacent to the mountains by volcanic 
activity, and still represented by fragments rising above the surface of the water. 
Speaking of the terraces of Calabria and Sicily, he states that recent investigations 
have clearly established the fact that, at least in Calabria, a prolonged elevation, 
interrupted by periods of repose, and hence indicated by the formation of terraces, 
has taken place in quaternary times. This elevation apparently increased in 
intensity towards the straits, towards which part the elevation that may almost 
everywhere be shown to have taken place in Sicily also seems to have reached its 
greatest amount. From the south-west angle of the Sila to the straits, Cortese 
has demonstrated the existence of five terraces, all characteristic shore formations, 
increasing in height to^wards the south. In a special note on Gargano and Apulia, 
Dr. Fischer points out that recent geological observations tend to establish the 
intimate relationship of these tracts to the Apennines, notwithstanding the exist- 
ence of the Pliocene channel above referred to. The hippuritic limestones of 
Gargano are exactly similar to those of the Apennines; and in the Neapolitan 
Apennines numerous more or less tabular masses of limestone, not unlike the 
tablelands of Apulia and Gargano, have been discovered. The result of the investi- 
gations hitherto made would seem to be that Gargano and Apulia are portions of 
the pre-Miocene Apennines less aflectcd than the central parts of the system by 
the tolds accompanying the elevation of those mountains, afterwards separated 
from the central mass by a series of faults, and behaving as a rigid mass during 
the last decisive post-Eocene movements of the Apennine system. Dr. Fischer 
makes light of the phytogeographical evidence in favour of a supposed recent land- 
connection bringing these parts of Italy into closer relation with the opposite 
coasts of the Balkan peninsula than with the Apennine peninsula. Some of the 
plants common to the Dalmatian coast and Gargano, but not met with in the rest 
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of Italy, might, he thinks, have been introduced by winds and currents ; and as 
for the Yalonia oak (Qnercus legilops), which occurs here and there in Apulia, hut 
nowhere else in Italy, that might have been planted hy man on account of its 
valuable acorn-cups. 

The Rainfall of Western Europe. — In the first part of the newly issued 
volume of the Annales dii liurtau central Ulcteorologique de France (Anmie, 1895 ; 
Paris, 1897), Dr. Alfred Angot publishes a paper on this subject, which supplements 
that on the rainfall of the Iberian peninsula, which appeared in 1895. In both Dr. 
Angot calculated the mean annual and monthly rainfall for the thirty years 1861-90, 
and reduced the returns from stations which were not active during the whole period to 
the thirty years’ means, hy means of interpolations. In this way comparable results 
have been obtained, a matter of great importance in the case of rainfall which varies 
greatly from year to year, and we may regard this paper as the most important 
contribution to the climatology of Central, Western, and Southern Europe that has 
appeared since Dr. Hann’s classical discussion of the mean pressure for the same 
region, also studied on a thirty-years mean, from 1851 to 1880 {Pejichs Geo- 
grapltische AMandlungen, ii. : Wien, 1887). Sumo general laws of rainfall distribu- 
tion are beautifully illustrated in the maps which accompany Dr. Angot’s papei, 
and tables of rainfall for 271 selected stations. At the first glacce, the influence of 
mountains in deflecting the water- vapour upwards into regions of lower temperature, 
and so cooling and condensing it, is so apparent that one is inclined to say that 
relief and rain maps are congruent. But a closer study of the great mountain 
regions on the raintall map shows that the central areas receive less rain than the 
periphery, and the « indward slopes more than the leeward. An area of minimum 
rainfall is usually found not far from the foot of the lee side of the high ground ; for 
instance, in the upper Pdiine plain, the upper valley of the Loire, and in the east 
of our own islands. The winter rains are mainly cyclonic, and, owing to the low 
temperature, are rarely heavy, save in the extreme western mountains, and rapidly 
diminish towards the east, u here even such lofty regions as the Alps receive compara- 
tively little rain. In February least rain falls over Europe as a whole, even when 
due allowance is made for the shortness of the month. In spring the cyclone tracks 
are often directed to the Mediterranean region, which receives abundant moisture 
while North-Western Euiupe has its minimum precipitation. As the summer 
advances, and the temperature increases and permits large supplies of water-vapour 
being formed in the lower regions, the mountainous distiicts, especially in the heart 
of Europe, have very heavy rains. But the whole Mediterranean region is 
exceedingly dry, and in July we have a most striking contrast between the wet 
Tyro', where the rainfall is at its maximum, and the dry north of Italy, where it is 
at its minimum. The need for maps of mean monthly rainfall, aud*not merely 
seasonal ones, is clearly demonstrated in Northern Italy, where June is wet while 
J uly is very dry. Autumn is rainy everyu here, especially along the Mediterranean 
littoral. In October the regime of cyclonic rains begins, and the winter conditions 
become apparent, but the vertical tcmperature-cradicnt is slightest about this 
season, and so the atmosphere can hold much water-vapour, and the rains are 
heavier than in the corresponding spring months. 

Mode of Formation of the Dunes of Gascony.— M. E. Duiegne, who has 
been engaged for some years in careful investigations of the dunes which occur in 
the coast region of the south-west of France, outlines the chief results of his con- 
clusions respecting their mode of origin in the Cumptes Hcndiis (vol. 124, p. 1041). 
The dunes with which his rem.arks are more specially concerned are those of the 
Teste-de-Buch (Gironde) and; of Messanges (the Landes), and his surveys have 
shown that these are incorrectly drawn on existing maps. Instead of formin<^ 
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continuous chains, the dunes occur in the form of interlacing curves, usually taking 
the outline of a truncated parabola, and enclosing spaces comparatively level. The 
one branch of the parabola represented may have its curvature (which corre- 
sponds with the steepest slope) either towards the north or the south ; but the apex, 
which is usually the highest point of the dune, is always at the east, the axis running 
always east and west. Dunes of this nature appear characteristic of the primary 
series, not being found among those of recent date. M. Duregne’s conclusions are 
as follows : The mean direction of the winds to which the primary dunes were due 
was from west to east. Their present form seems to be due solely to atmospheric 
currents acting on undulations originally parallel to the meridian, and, from the 
time of their fixation in that form, they have been entirely uninfluenced by littoral 
deposits. They may thus be considered as continental dunes, a conclusion supported 
by their comparison with some of the interior dunes of the plateau of the Landes. 
M. Duregne holds that it is these primary dunes which have obstructed the courses 
of the streams of this region, and that the lakes thus formed have therefore existed 
without important alterations since the beginning of the historic epoch. 

ASIA. 

Bogdanovitch’s Exploration of the Stanovoi Mountains, Eastern 
Siberia. — The Oeorjraphische Zeitschritt (1897, No. 11) gives a brief account of 
Bogdanovitch’s expedition in Eastern Siberia, from a communication made by the 
traveller to the Russian Geographical Society (Izvestki, 1897, No. 1). Leaving the 
coast at Nikolaievsk at the end of 1895, the explorer and his party made their way 
by land into the valley of the Uda, the thermometer remaining for weeks at from 
40° to 50° below zero Fahrenheit. The depth of the snow made progress extremely 
difficult. Chumukan, at the mouth of the Uda, was reached in February, 1896, 
and the journey was continued through the north-eastern part of the Stanovoi range 
(locally known as Jugjuru), important additions being made to our knowledge of 
these mountains, which are composed of three parallel chains, and are rich in gold- 
bearing rooks. Traces of gold are also seen in the watercourses. The programme 
of the expedition, which is to occupy three years, includes the meteorological and 
geological investigation of the whole of the borderlands of the sea of Okhotsk, in- 
cluding Western Kamchatka. 

AFSICA. 

The New Franco-Geraan Boundary in West Africa. — An agreement 
settling the conflicting claims of France and Germany in the Hinterland of the 
Gold and Slave coasts was signed at Paris on July 9, 1897, and ratified on July 23. 
The boundary is clearly indicated upon the accompanying sketch, which is based 
upon the map attached to the treaty. Concessions, as is usual in such cases, have 
been made by both parties to the dispute. The boundary, as fixed in 1885 and 1887, 
ran along the meridian passing through Bayol island as far as lat. 9° north. It still 
starts from the same point, but, on reaching the lagoon at the back of the coast, it is 
drawn to a point 100 metres to the eastward of Bayol island, which is thus ceded 
to Germany, and then follows the central channel of the lagoon, as far as the Mono 
river, along which it is carried to lat. 7° north, after which it returns to the old 
meridian of 1887, and follows it to the parallel, which is halfway between the 
villages of Basila and Penesulu. The remainder of the boundary is clearly indi- 
cated upon the map. It terminates in long. 1° 32' west of Greenwich. France is 
permitted, for four years, to make use of the routes connecting Kuande and Pama 
with Satisanne Mango, and the latter with Gambaga, for the despatch of troops and 
munitions of war. It will be understood that this agreement merely’ settles matters 
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at issue between the contracting governments, and that British claims have been 
ignored. At the back of the lagoon and to the west of the Mono river, France 



surrenders 185 square miles, receiving in compensation ;;5 square miles to the 
east of that river. Further north, the French stations of Kiiikri and Bafilo which 
han at one time been occupied by Germany, were definitely surrendered, as were 
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also the French claims to Sacsanne Mango and Gamhaga. All the places mentioned 
lie outside the “ Neutral territory ” agreed upon between Great Britain and Germany, 
in 1888, and distinctly shown on our sketch-map. As to Gamhaga and Sansanne 
Mango, it should he home in mind that the British claims date hack to 1891, if not 
to an earlier period, whilst the treaties producible in support of French and German 
claims are not older than 1895. Germany, on her side, surrendered, by implication 
if not explicitly, all claims to Borgu, Gnrma, and Gando. 

German-Portuguese Boundary in East Africa.— The third number of 
the Mitteilungen aus den Deutschen Schutzyehieteii for the present year contains 
a map by Dr. F. Stuhlmann, showing the boundary between the German and 
Portuguese possessions in the neighhourhood of the lower Ruvuma, as laid down 
by the commission of 1895, together with the country on either side between Tungi 
bay and the Ruvuma (such, according to Dr. Stuhlmann, is the correct spelling of 
the name). The boundary leaves the coast at Ras Lipuu, about a mile north of 
Cape Delgado, running roughly parallel to the northern shore of the Cape Delgado 
peninsula until it strikes the parallel of 10° 40' south. This it follows westwards 
to about 40^ 17' east, but before striking the Ruvuma diverges somewhat to the 
north, and on again reaching the parallel of 10° 40' runs parallel to the Ruvuma 
as far as a point opposite the upper end of N>eDyere island, leaving to Germany a 
strip 1 kilometre wide on the south bank of the river. Dr. Stuhlmann gives some 
notes on the general nature of the country traversed by the boundary, which he 
divides into the coast belt, the plateau, and the Ruvuma valley. 'The coral reef 
which fringes the shore at low-water level, he considers to have once formed a 
raised shore line, but to have been worn away to its present level by the waves. 
Dunes now fringe the shore at high-water mark. The plateau, which is mostly 
covered with impenetrable bush, is of no great elevation, but its well-marked 
escarpment towards the Ruvuma valley is due to the action of the river in wearing 
down its bed. Forests occur hardly anywhere but on the plateau-edge and along 
the banks of the Ruvuma. The Ruvuma plain, which has its principal extension 
south of the river, is covered with grass of moderate height. 

Explorations in the Congo Basin. — Commandant Brasseur, whose explora- 
tions on the Lualaba and Luapula rivers have already been alluded to {Journal, 
vol. ix. p. 560), contributes au article on the countries of Urua and Katanga to the 
Mouvei/ient Gt'ojjrapldque (1897, Nos. 35-38), accompanied by a map, on which his 
various itineraries are laid down. In addition to the explorations already men- 
tioned, the geographical work performed by M, Brasseur includes an examination 
of the whole country lying to the west of the upper Luapula (including the Kunde- 
lungu plateau), which he has covered with quite a network of routes. Several 
tributaries of the Luapula have for the first time been laid down with accuracy, 
one of them, however — the Tjushipuka — having been mentioned by the “ Pom- 
beiros" as far back as 1806 (as ‘‘ Lutipuca "’). hi. Brasseui’s delineation of the 
southern end of Lake Mweru differs much from that of Mr. Alfred Sharpe and other 
previous travellers, the mouth of the Luajmla beiug jdaced far tj the south-east of 
Kilwa island, the shape of which also differs considerably fiom that given to it by 
Mr. Blair Watson. 'The Belgian traveller states that the lake is yearly diminishing 
in size. 'The Luajmla, after leaving iMweru, seems to bend further to the west than 
has been jireviously supjwsed, the junction with the Lualaba being placed by M. 
Brasseur some distance to the south-west of the position assigned to it in Captain 
Ilinde’s niaji. Although holding to the view that the Lualaba is the true head- 
stream of the Cniig'->, he allows that in point both of length of course and volume 
of water the Luajiula lias the advantage, and bis opinion, based on geological 
grounds only', can hardly' he considered satisfactory from a geographical point of 
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view. II. Bra^seur, who has twice extended his term of service in Katanga, 
having tirst reached that country in 1893, hopes, before returning to Europe, to 
complete the exploration of the Lubudi, the western tributary of the Lualaba. 
Minor explorations have also been cariied out recently within the great bend of the 
Ubangi, and several tributaries of that stream in this neighbourhood have been 
laid down {Mouveuient G cjijraplihuie, Xo. 38, with map). The principal of these 
seems to bo the Lua, which, rising, it is thought, in the neighbourhood of the 
station of Banzyville, on the upper Ubangi, and Rowing across the region com- 
prised within the bend of that river, may possibly supply a means of communication 
towards the upper posts. The chief tribes of this region, which is very piojiiilou.s, 
are the Bwaka, the Gubii, and the Banza. Finally, we may briefly note the journey 
lately made to the capital of the Muata Yanvo (^Jlouctment Geufjraphique, Xo. 
40) by Lieut. Michaux, the first European to visit the cential portion of Lunda 
since Dr. Buchner (1878). The pireseut ruler is the nephew of the chief visited by 
the German traveller, and his capital is situated on the Luele, a left-bank tributary 
of the Saukuru, in about b° S. lat. It is an immense town of 30,000 in- 
habitants. Lieut. Michaux obtained an audience after some difficulty, and found 
the Muata Yanvo friendly disposed. 

Explorations in tie Cameroons. — The third part of the Mittheilunijea am 
den Deutbchen SchulzjebUten for the current year contains an account by Lieut. 
Baron von Stein of the discovery of a small lake named Lungasi, or Ossa, lying to 
the north of the lower Sanaga,and connected with it by a narrow tortuous channel. 
The point of junction of this with the main river lies a few miles below the Edea 
falls, and the idea is entertained by the German officer that the lake may mark the 
position of a former course of the Sanaga towards the Cameroons estuary, which 
had on other grounds been supposed to have once existed. Proceeding along the 
connecting channel, which is deep, but varies iu its flow according to the level of 
the Sanaga, the traveller, after about 3 miles in a direct line, emerged into the most 
open basin of the lake, which aflbrded a view of great beauty. The northern, 
western, and iu part the eastern shores are remarkably indented, the tongues of 
land wliich project into the water rising steeply from its surface. Towards the 
south-east the shores are low, which, Baron von Steiu thinks, may possibly point to 
a former connection with tlie Sanaga in this (iirection. The water-arms which ran 
towards the north ended in swampy ground overgrown with vegetation, and had 
the appearance of having once extended further, but, at the present day at any late, 
there is no open-water route from the Sanaga to the Cameroons in this direction. 
The shores of the lake are clothed with thick forest, abounding in elephants, wiki 
pigs, antelopes, etc., while the surface is frequented with an unusual variety of 
water-birds. The geological formation aptieared to be gnei.ss with a covering of 
laterite. Among recent journeys iu the inteiior of the country, that by the 
Imperial governor to the Yaunde station and upper Sanaga deserves mention. An 
account ol it apjrears iu the Deutsches Kolonialhlatt for June 15 last. Tlie river 
was struck in the neighbourhood of the Xachtigai falls, and some advance towards 
the opening up of the route lienee to southern Adamavva was made by tlie deteat of 
the powerful slave-raiding chief Ngila. A colony of Ilausas settled at his town 
was, at their own request, brought to the Cameroons, where they weie settled 
in a village of their own. The governor was anxious to exploie the still unknown 
country lurther east, but was obliged to leave the task to Lieut, von Carnap, who 
was placed iu charge of the Yaunde station. This officer is already known for the 
part he took in Dr. Gruncr’s expedition m the Togo Iliuterlacd. 

The XJehungwe Mountains, German East Africa.— A short descrijition 
of the Uchungwe mountains, situated in Uliehe, to the east of the lesser Ruaha 
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river, is given by Herr von Bruclibausen, in the Deutsches Koloaialhlatt for October 
1, chiefly from the point of view of their suitability for colonization. The writer 
divides the country surrounding and including the mountains, which forms the 
part of Uhehe most suitable for settlement, into three zones, viz. (1) That of the 
grassy treeless plains, with a laterite soil and little humus ; (2) that of transition 
between the grass and the bush ; (3) the bush zone with a luxuriant vegetation. 
Both of these last have an excellent soil ; the summits of the hills are chiefly 
cultivated by the natives, but good alluvial soil is also present in the valleys. The 
hills are unusually well watered, the numerous ravines and valleys all possessing 
springs and streams of excellent clear water. The climate is temperate and bracing, 
and fever is little to be feared. The rainy season proper lasts from November to 
May, but rain falls in the hills throughout the year. The grass-lands are pre- 
eminently suited for cattle-rearing, and herds have already been successfully sent 
down to the coast. With steamers on the Euflji above and below the Pangani 
falls, communication with the coast would be easy. 

Antidote to African Arrow-poison. — Major Ternan, who commanded the 
British forces during the late fighting in Uganda, has now arrived in England, 
and during the course of an interview has deseribed the successful use of an 
injection of strychnine solution as an antidote to the native arrow-poison. It 
was tried by Dr. Macpherson during Major Ternan’s operations against the Kamasia 
tribe on the Mau mountains, with the result that the wounded men so treated 
recovered in a couple of hours, whereas previously people wounded with the 
poisoned arrows had always died. Should this remedy prove generally successful, 
one of the chief risks of savage warfare in Africa will have been removed. 

AMERICA. 

The Jessup Expedition to the North Pacific Coast Sciewe (Octtiber 8) 

contains a short account of the results of the work performed during the pist season 
by the expedition despatched by Mr. M. K. Jessup for the investigation of the 
ethnology of the regions bordering on the North Pacific. The field chosen for 
work during the present year was British Columbia, whither Dr. P. Boas, Mr. L. 
Farrand, and Mr. H. T. Smith proceeded in May last; Messrs. Teit and Hunt 
joining the party later. The investigations included the examination of archeo- 
logical remains — which, though dating from periods preceding the arrival of 
Europeans, mostly appeared capable of reference to the immediate ancestors of the 
present inhabitants — the study of the traditions and languages of the Bella Kula 
and other Indian tribes, and of the physical types of the tribes of British Columbia 
generally. One hundred casts were obtained, representing four distinct types. 

The Geology of the Bermuda Islands. — The Bermudas are still vexed 
by discussions amongst geologists as to their structure. The latest contributor to 
the subject is Mr. Ralph S. Tarr, who publishes a paper in the American Geologist, 
reviewing a number of the older arguments in the light of some original observa- 
tions. The history of the Bermudas, Mr. Tarr concludes, is somewhat as follows : 
A base rock was at first formed by the waves on the flat volcanic summit by the 
pounding up of shell fragments on the beach ; the shell sand was then consolidated 
into a dense limestone, eroded in the air, and finally attacked by the waves. This 
stage would involve elevation and subsequent depression. Next follows the partial 
covering of this base rock by beach deposits of pebbles and shells ; this must have 
occurred in comparatively recent times, so far as appears from fossils. Then came 
an uplift, during which land-shells lived on the beach deposits ; but these were 
soon covered by blown sand, and through this sand accumulation the outline of 
the Bermuda hills was perfected. This acticn occurred when the land was certaiuly 
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40 or 50 feet higher than it is at present. The last stage has been one of depres- 
sion, which has caused much land to disappear and made the outline of the area 
very irregular. The land has now been carried down very nearly to what it was 
when the beach was formed and before the sand-dunes were built, and the present 
excavation of sea-caves and other appearances show that the land is now under- 
going little or no change of level. Mr. Tarr discusses the denudation of the base 
rock, and the unconformity between it and the overlying strata, with some care, 
and is of opinion that the history of the Bermudas is more complex than has been 
supposed, extending back into Pleistocene or even Tertiary times. 

American Expedition to Patagonia. — The expedition despatched to Pata- 
gonia from Princeton University in February, 1896, returned in August last, 
having been successful in adding considerably to our knowledge, both of the geology 
and geography of the regions traversed (Science, October 8). The expedition landed 
at Port Gallegos on the east coast of Southern Patagonia, and its field of operations 
included both the coast region from Sandy point, in the Straits of Magellan, to 
Port Desire; the little-known interior lake region about the headwaters of the 
Santa Cruz river ; and a quite unknown region of the Cordilleras further north. 
Many new glaciers and streams were discovered here. Botanical and geological 
collections and observations were also made in Tierra del Puego and neighbouring 
isLands. 

AtrSTRAlASIA AND POLYNESIA. 

Successful Boring at Funafuti. — The renewed attempt made this year by 
Prof. David, of Sydney, to carry out a deep boring in the atoll of Funafuti has met 
with complete success. Telegrams from Sydney early in October announced that 
a depth of 645 feet had then been obtained, and that the base of the coral rook had 
not yet been reached. It will be remembered that the object of the boring is to 
throw light on the vexed question of the origin of coral islands, and the result 
supplies a striking confirmation of Darwin’s theory that such islands occur chiefly 
in areas of subsidence. 

POLAR REGIONS. 

Norwegian Andree Search Expedition. — Owing to a report brought to 
Norway by shipwrecked sailors that crits of distress liad been heard by them when 
ofi the Dammands isles, on the west coast of Spitsbergen, the Norwegian Govern- 
ment promptly decided on the despatch of an expedition to investigate the truth of 
the matter. The s.s. Victuria was at once chartered and equipped, and started for 
Spitsbergen on November 5, the arctic explorer, Paul Bjorvig, accompanying the 
expedition. The story of the Norwegian sailors, as telegraphed by the German 
vice-consul in A ardo, is as follows; On September 22 and 23 they were passing 
the Dammand isles at the mouth of Ice fjord, when they heard a cry for help, hut 
the smallness of their boat and the high sea that was running made it impossible 
to do anytliing. Afterwards they proceeded further up the fji-rd, where they were 
taken up by the Troaiso sloop Mali/'jeu. Ou repassing the same spot the cry was 
again heard, but the Tromso captain was unwilling to search, believing it to he the 
ciy of a bird. The A'ardo fishermen declare that on September 23 a driving reddish- 
brown object, which they took for a capsized ship, was seen, a mile from land, 
about 8 miles north of Dammands isles, and it is suggested that this may have 
been Andres’s billoon. Ex[erts are, however, of the op.nion that neither this nor 
the supposed cries of distress can have been in any way connected with Andrde’s 
expedition. The expedition returned to Tromsi. on November 20 without success, the 
examination of the coast of Spitsbergen having revealed no trace of the balloon or 
of the explorers. 
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Swedish Polar Expedition determined on.— The persistent efforts of Dr. 
JTathorst to obtain the despatch of a Swedish polar expedition have now been suc- 
cessful, as sufficient funds have been provided by the king and several private 
persons to enable the idea to be carried out. Dr. Nathorst himself will he the 
leader of the expedition. The plans brought forward a year ago by Dr. Xathorst 
were briefly described in the January number of the Journal (vol. ix. p. 95), but 
it has not yet been stated whether these will be adhered to. 

The Belg^ian Antarctic Expedition. — The Belyica, with the antarctic expe- 
dition under Commander de Gerlache on board, arrived at Eio de Janeiro on October 
22. The explorers were there joined by Dr. Cook, a former companion of Lieut. 
Peary. The ship was shortly to proceed to Punta Arenas, where the serious work 
of the expedition may be said to begin. Scientific collections and observations 
have, however, been made during the voyage out by the scientific staff. 

GEKEBAL. 

Geographical Reading for Teachers.— Under the title of ‘ Hints to Teachers 
and Students on the Choice of Geographical Books for Eeference and Eeading, with 
Classified Lists’ (Longmans), Dr, H. E. Mill, the Society’s librarian, has compiled 
a little volume which ought to be of the greatest service in geographical education. 
Unless a teacher goes beyond his class text-book, his teaching is not likely to bear 
much fruit. Few teachers have the necessary time or knowledge to discover for 
themselves the best books to consult on any particular subject. So far as geography 
is concerned, Dr. Mill has done all that most students and teachers are likely to 
require. There are two introductory chapters on the Principles of Geography and 
on the Teaching of Geography, accompanied by a list of books on Methods of 
Teaching Geography. This is followed by short chapters on the Choice of Text- 
books, on Atlases and Means of Illustration, and on Works of Eeference on Geo- 
graphy, with lists. Then come chapters on Mathematical Geography, Physical 
Geography, Bio-Geography, and Anthropogeogrrvphy, followed by sections on the 
various divisions of the globe, each containing a select list of books. The con- 
cluding section is on General Travel and Biography. The hints given are all 
the result of extensive experience on the part of the author, while the selection 
of books recommended has evidently been carefully considered. Those interested 
in the improvement of geographical education will be grateful to Dr. Mill for the 
service he has rendered. 

Portuguese Celebration of the Discovery of the Sea-route to India. — 

We have received a copy of the programme, drawn up in accordance with a minis- 
terial decree of April 2 last, for the national celebration in Portugal of Vasco da 
Gama’s voyage to India. The main features of the celebration will be those already 
sketched in the preliminary programme (Journal, vol. viii. p. 303), but the dates 
now fixed for the public rejoicings are the 17th to the 20th of May, 1898. At day- 
break on tbe 17th, all the Portuguese fortresses and war- vessels will fly the national 
flag and usher in the festivities by a salvo of one hundred guns ; the thanksgivino- 
services in the cathedrals and churches will also be held at the same time. Among 
the varied items of the commemoration will be an exhibition, on the site of which 
a permanent “ maritime and fluvial aquarium ” will be built, and a grand naval 
review, in which both foreign governments and the principal steamship companies 
and commercial associations throughout the world will be asked to take part. The 
headquarters of the Central Executive Committee, and the place of meeting of the 
scientific congresses, etc., are at the new buildings of the Lisbon Geographical 
Society. The president of the committee is Captain F. J. Ferreira do Amaral, and 
the secretaries are Senhors L. Cordeiro and E. de Vasconcellos. 
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Death of A. von Mojsisovics. — The announcement in our last number of the 
death of E. von Mujsisovics is due to an error on the part of the correspondent by 
whom the notice was sent to us. That geologist is, we are glad to say, still living 
and engaged in active work as Vice-Director of the Imperial Geological College in 
Vienna. The deceased is his brother, the geologist August Mojsisovics von 
Moj'var, who held the posts of Military Director of the Crown Prince Establishment, 
Custodian of the Styrian State iMuseum, and Professor of Zoology at the Technical 
High School at Gratz. 

New Geographical Society at Southampton. — By the exertions of Mr. 
T. G. Hooper and others, a new geographical society has been set on foot at 
Southampton, the growing commercial importance of which port renders such a 
society particularly desirable as a means of disseminating reliable information 
regarding the foreign countries with which this country has or might have trade 
relations. The new society will work in close harmony with the Chamber of 
Commerce, which, its promoters hope, will be able to supply it with much useful 
information, which otherwise might be lost to the general public. While, however, 
the commercial aspects of geography will receive particular attention, it is hoped 
that the society will do good work also in the furtherance of geographical educa- 
tion, a subject in which Mr. Hooper is well qualified to guide the way. It will 
especially aim at assisting those secondary schools, where any of the scholars are 
preparing for the Commercial Certificate of the Associated Chambers of Commerce. 
The formation of a library, especially devoted to the supply of information re- 
•specting the British empire, and a collection of lantern slides and maps for loan, 
will also form items in its programme. The formal inauguration took place on 
November 16, on which date Sir Clements Markham went to Southampton to 
deliver an opening address. 
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Sir Eutherford Alcock, E.C.B., D.C.L. 

By the death of Sir Rutherford Alcock, at the advanced age of eighty-eight years, 
yet another name has disappeared from the now scanty list of former Presidents of 
the Royal Geographical Society, which thus loses one who, during the long period 
of service on its Council, contributed in no small degree, by his valued advice and 
co-operation, to the furtherance of the objects for which the Society is constituted. 
It was only quite recently that Sir Rutherford had been compelled to live in retire- 
ment, and bad been unable actively to participate in its affairs; but while his 
health permitted, there were few members whose interest in its proceedings was 
more constantly maintained. 

Bom in 1809, Rutherford Alcock was trained for the medical profession at Kinc^’s 
College, London, and gained his first experience of service abroad as surgeon in the 
British forces employed in Spain and Portugal during the stormy times of the 
Carlist and Migueliie wars, receiving medals and other decorations from the Spanish 
and Portuguese Governments in recognition of his services in the field. On the 
disbandment of the Spanish Legion, to which he had been attached as Deputy 
Inspe.,tor-General of Hospitals, he became commissioner for the adjustment of the 
claims of the British troops on the Governments in whose support they had fout'ht 

In 1814 Mr. Alcock was transferred to the East, which was destined to be°the 
scene of the labours with which his name is principally associated. In that year he 
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received the appointment of Consul at Fa-chaa,one of the ports then lately thrown 
open to foreig i commerce by the treaty of Nan-king. After two years’ service 
there, he was appointed to the same post at the still more important port of Shanghai. 
Here he remained eight years, the latter of which fell within the troublous times 
of the Taeping rebellion. A serious rising took place at Shanghai in 1853, and the 
European settlement was for some time in considerable danger. The energy dis- 
played by Mr. Alcack, however, helped much towards the organization of an efBcient 
defence, and, though the Chinese city fell into the hands of the rebels, no attack 
was made on the foreign quarter. During his service at Shanghai, he was instru- 
mental both in founding the excellent municipal government of the foreign settle- 
ment, and also in establishing the commission for the collection of dues on foreign 
trade, which afterwards became known far and wide as the Imperial MaritimeCustoms. 
In 1854 he was transferred to Canton, where difficulties had already arisen between 
Sir John Bowring and the Chinese officials with regard to the opening of the city 
to Europeans, and where the events soon afterwards occurred which led to the 
second foreign war. In this, hovvever, Mr. Alcock had no part, as he had returned 
home on leave before the outbreak of hostilities, being succeeded in the Canton 
Consulate by Mr., afterwards Sir Harry^, Parkes. 

This closed Mr. Alcock’s first period of service in China, for in 1858, Lord 
Elgin having concluded a treaty of intercourse with the Empire of Japan, he was 
selected as the first British minister to that country. In this capacity perhaps his 
most important public services were performed, for Japan was in an unsettled 
state, and both tact and firmness were needed for the successful maintenance of 
British influence in the country. The bulk of the people were opposed to foreign 
intercourse, and the Government itself was anxious to draw back from the course 
of concession it had already entered upon. Murderous attacks on foreigners were 
frequent, and on at least tvro occasions an armed mob attacked the British Legation 
itself. The minister, however, was firm in his determination to maintain the treaties, 
and to let no outrage on British subjects go unpunished. It was in this spirit that 
he more than once took severe measures of retaliation against the perpetrators of 
such outrages, a course which laid him open to much criticism at home, though he 
was able ultimately to disarm it, and to secure the general approbation of his 
countrymen for his services. In 1862 he was made a k.c.b. 

Apart from his political services. Sir Rutherford Alcock did much to extend our 
knowledge both of the country and people of Japan, and may be said to have led the 
way in the modern exploration of that empire. In the Society’s Journal he has left 
valuable records of journeys in the interior of the country, made at a time when 
that interior was still almost a terra incognita. In the volume for 1861 he described 
one such journey, which included an ascent of the great mountain Pusiyama and a 
visit to the sulphur baths of Atami ; and in the following volume we have the 
account of a journey from Nagasaki to Yeddo, with a description of the great com- 
mercial city of Osaka. Both of these papers contain many details on the natural 
features of the country, the conditions of life in it, the prospects of trade, and so 
forth. In his book entitled ‘ The Capital of the Tycoon,’ published in 1863, Sir 
Rutherford entered more fully into these subjects, and showed clearly the sort of 
difficulties to be faced in opening up intercourse with the Japanese people. In 1878 
he published a work on ‘ Art and Art Industries in Japan,’ a subject in which he 
took a great interest. It was entirely through his exertions that Japanese arts and 
industries were represented at the International Exhibition of 1862, in which he was 
unable to induce either the Japanese Government or people to take part. 

In 1865 Sir Rutherford was appointed British Minister at Peking, where his 
career was less eventful than it had been in Japan. He was for the most part 
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engaged in unostentatious work in the direction of improving the josition of 
Europeans in China. He endeavoured to place the commercial relations of Great 
Britain with that country on a firmer basis by the negotiation of a new convention, 
but though such a convention was drawn up, the opposition of British merchants 
to some of its provisions led to its being withdrawn. 

In 1871 Sir Itutherford reth'ed on a pension, and took up his residence in 
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London, where, however, ho continued to take a deep interest in the affairs of the 
East, many articles from his pen appearing in reviews and newspapers on 
subjects connected with it. In particular, he contributed the concluding chapter to 
the journals of Augustus Margary, who first joined the consular service while Sir 
Rutherford was minister at Peking, and whose career he had followed throughout 
with much interest. In 1876 he became President of the Royal Geographical 
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Society, of which he had been a Fellow since 1862, and duting^ his two years’ tenure 
of the office, as also subsequently as Vice-President, he gave the Society the 
benefit of his wide experience, frequently taking part in the discussions on papers 
read at the evening meetings. He was also Chairman of the African Exploration 
Fund, and thus took part in the labours which resulted in flie despatch of Mr. Keith 
Johnston and Mr. Joseph Thomson to East Africa, and, by bringing the latter into 
notice, had such important results in the direction of the opening up of that part of 
the continent. Another important service rendered by him to the British enterprise 
abroad was that which he performed as first chairman of the British North Borneo 
Company, in the formation of which he had taken much interest. He remained on 
the Council of our Society until May, 1893. 

Sir Rutherford Alcock was twice married. His first wife — daughter of Mr. 
Charles Bacon, of London — died during his consulate at Shanghai, and he subse- 
quently, in 1862, married the widow of Mr. Lowder, formerly chaplain at Shanghai. 


Dr. Don Agnstin Aspiazn. 

The recently formed Bolivian Geographical Society has to lament the loss of 
its distinguished President, Dr. Don Agustin Aspiazu, who died on March 18 last. 
In Bolivia a scholar, one who desires to acquire more than superficial knowledge, 
labours under almost insuperable difficulties, and must possess great energy and 
perseverance, as well as talent. With a fertile imagination and remarkable power 
of application, young Aspiazu very soon mastered all that could be taught in the 
university of his native country, and devoted himself to the study of sciences un- 
known in Bolivia. Except when occasionally occupying official posts, he devoted 
his whole time to study during fifty years. He also traversed the wildest parts of 
the Andes to take observations and make scientific investigations. Born in 1827, 
Dr. Aspiazu was one of the founders of the *• Ateneo de Bolivar” when he was a 
young man only twenty-three years of age, and before many years he was Minister of 
Instruction and Chancellor of the University of San Andres, frequently representing 
the city of La Paz in congress. He wrote a course of physics (1852), a paper on 
the theory of earthquakes (1868), a work of considerable merit entitled “ Cono- 
cimiento del Tiempo ” (1880), almost amounting to a nautical almanac ; and since 
1889 various papers bj^ Dr. Aspiazu have been communicated to the Geographical 
Society of La Paz. The most important of these are his memoirs on the plateaus of 
the Andes, on methods of determining longitude, and on the boundary-line between 
the Bolivian province of Caupolican an i Peru. He left behind him some very useful 
papers on astronomical geography, with solutions of problems, which have been 
printed. Mr. Aspiazu was a man of whom his country may well be proud, and his 
loss will be much felt by the members of the La Paz Geographical Society, to 
whom, however, he has set an excellent example. 
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Additions to the Library. 


By HUGH ROBERT MILL, D.So., Librarian, R.G.S. 

The following abbreviationa of nouns and the adjectives derived from them are 
employed to indicate the source of articles from other publications. Geographical 
names are in each case written in full : — 


A. = Academy, Academie, Akademie. 
Ann. = Annals, Annales, Annalen. 

B. = Bulletin, Bollettino, Boletim. 

Com. = Commerce, Commercial. 

C. Ed. = Comptea Rendua. 

Erdk. = Erdkunde. 

G. = Geography, Geographie, Geografla. 
Ges. = Gesellschaft. 

I. = Institute, Institution. 

J. = Journal. 

M. = Mitteilungen. 


Mag. = Magazine. 

P. = Proceedings. 

B. = Boyal. 

Bev. = Review, Eevue, Bevista. 

S. = Society, Societe, Selskab. 

Sitzb. = Sitzungsberieht. 

T. = Transactions. 

V. = Verein. 

Verb. = Verhandlungen. 
j W. = Wissenschaft, and compounds, 
Z. = Zeitschrift. 


On account of the ambiguity of the words octavo, quarto, etc., the size of books in 
the list below is denoted by the length and breadth of the cover in inches to the 
nearest half-inch. The size of the Journal is 10 x 6J. 


EUEOPE. 

Alps. Uader. 

Die hdchsten Teile der Seealpen und der Ligurischen Alpen in pbysiographisoher 
Beziehuug. i on Dr. Fritz Mader. Leipzig ; G. Fock, 1897. Size OJ x 6^, 
pp. 236. Jllustratiom. 

Austria— Meteorology. Frejlach. 

Vestuik Krill Ceske' Spoleonogti Nauk. Tfida mathematicko-prirodovedeokii. 
1897. IV. Plispevek B. poznani nefometrickjch pomeru zemi hercynsko-sudeU- 
kych. Podava Dr. Josef Frejlach. v Praze, 1897. Size 10 X 6^, pp. 2-t. 
Diagrams. Presented by the Author. 

On the cloudiness of the north-western mountain district of the Austrian monaroliy. 
Europe — Lithuania. Globus 71 (1897) ; 381-384. Tetzner. 

Das litauiscbe Sprachgebiet. Von Dr. F. Tetzner. With Map. 

On the Lithuanian-speaking districts of Prussia and Russia. 

France and Germany. Birohall. 

P. Literary and Philosoph. S. Liverpool 50 (1896) ; 235-262. 

Medieval Tonns in France and Germany; their Origin and Municipal Develoji- 
ment. By James Birchall. With Map. 

On the economic reasons for tiie growth of fiee towns in medieval Europe. 

France — Ardeche. MCm. S. SpiUologie 1 (10) (1897) ; 1-40. Eaymond. 

Les Rivieres souterraines de la Dragonniere et de Midroi (Ardeche). Par M. ie 
Dr. Paul Raymoud. With Plans and Illustrations. 

France — Capbreton. JJer. Man'time 134 (1897): 509-.541. Gabarra 

L’ani'ien port de Capbreton. Par M. J.-B. Gabarra. 

A history of the port of Capbreton, intimately associated with the geographic.il 
problem of the former mouth of the Adouran l it.s re'ation to the remarkable submaiiiie 
canon known as the Capbreton Deep. The iiucatiun of creating a harbour of refui'e 
at Caplireton is also discus-ed. The paper, wliie-li is written by the cure' of Capbrehm, 
IS thioughout of remarkable interest. 

France— Normandy. C. Bd. 125 (1897) : 380-382. Bigot 

Sur les depots ple'istoceiies et actuels du littor.il de la bas.se Normandie. Note 
de M, A. Bigot. 

On the character and movements of the northern coast of France. 

France — Provence. A trovers le Monde {Tour du Monde) Z {IH'.)!) -. 193-196. Porcher. 
La iiainte-Baunie et Saint-Maximin. Par Jacques Porcher. With Illustrations. 
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Germany. .lies alien Weltteihn 28 (1897): 601-606, 639-650, 671-684. Detmer. 

Landscliaftsformen des nordwestliclieu Deutschlaads. Von Dr. W. Detmer. 
Germany— Eifel Lakes. Petermanns M. 43 (1897) ; 149-153 Halbfass. 

Tiefen- nnd Temperaturverlialtnisse der Eifel-maare. Von Dr. Wilhelm Halbfass. 
With Map. 

A note on this paper was given in the October Journal (ante, p. 436). 

Germany — Kiel. Schriften Naturw. V. Sehlesicig-Hohtein 11 (1897) : 187-194. Weber. 

Die Temperaturschwankungen in Kiel. Von Professor Dr. L. Weber. 

Germany— Kiel Bay. Schuck. 

Schriften Naturie. V. Schlesicig-Hohtein 11 (1897) : 149-156. 

Magnetische Beobachtunsen an der Kieler Fdlirde nnd Eckernforder Bucht, 
iibertragen auf 1895, 5. Von A. Shiick. 

Germany — Meteorology. Bezold. 

Bericht iiber die Thatigkeit des Kuniglieh Preussiaclien Meteorologischen Insti- 
tute in Jahre 1896. Von Wilhelm von Bezold, Direktor. Berlin, 1897. Size 
10 X 64, pp. 30. 

Germany — Meteorology. 

Verbffentbchungen des Koniglich Preussi.schen lleteorologischen Instituts. He- 
rausgegeben durch desstn Direktor Wilhelm von Bezold. Ergebnisse der Beo- 
bachtnngen an den Stationen II. nnd III. Ordnuiig im Jahre 1893 zugleioh 
Deutsches Meteorologisches Jahrbuch fiir 1893. 1893. Heft III. Berlin : A. 

Asher & Co., 1897. Size 13J x lOJ, pp. xvi. and 99-291 [192]. Map. 

Germany — Saxony. 

Kalender nnd Statistischos Jahrbuch fiir das Kdnigreich Sachsen nebst Marktver- 
zeichnisscu fiir Sachsen und die Naclibarstaateii auf das Jahr 1898. Dresden: 

0. Heinrich, 1897. Size 8 x oj, pp. 88, x., and 222. 

Greece. Philippson. 

Thessalien und Epirus. Hoi.scn und Forschungen im nordlichen Grieehenland. 
Von Dr. Alfred Philippson. Horausgegeben von der Gescllschatt fiir Erdkundo 
zu B-rlin. Berlin : W. H. Kdhl, 1897. Size 9J x 6J, pp. x. and 422. Maps nnd 
Plates. Presented by the Gesellschaft fur Erdkunde, Berlin. 

This will be further noticed. 

Greece. Sergeant. 

Greece in the Nineteenth Century. A Record of Hellenic Emancipation and 
Progress: 1821-1897. By Lewis Seigcant. London: T. Fisher Unwin, 1897. 
Size 9J x 6, pp. X. and 400. Map and Illustrations. Price 10s. 6d. Presented by 
the Publisher. 

“Tiiis volume,” says the prefatory note, “is neither a history altogether nor ex- 
clusively a plea, hut it combines the features of both. It i-, also an accretion, for it 
includes as much as seemed to bo worth repeating of a volume on ‘New Greece,’ 
published in 1878 and republished in 1879.” The book is illubtratcd, aud contains a 
clear large-scale map of Greece. 

Italy — Venetia. Hir. G. Italiana 4 (1897) : 449-453. Bertolini. 

I fiumi di resorgiva in relazioue alle lagune ed al territorio veneto Nota dtd Prof. 

G. L. Bertoliui. 

Norway — Botany. (?. 7Vd.5Ar//f 14 (1897) : 76 86. Lange. 

Fra Smaarejser i Norge Ved cand. mag .lonuthan I.ango. 

On the plant-life ot Norway as observed in summer excursions. 

Russia — Botany. GhJ/us 72 (1897) ; 197-200. Krause. 

Vegetatiuusskizze Jlittelrii.-slaiids. Botaiiische Notizen von der Rcise zum inter- 
natioiialeii niediciuLcheii Kougress m Moskau. August, 1897. Von Dr. Ernst 
H L. Krause. 

ASIA. 

Arabia— Historical. Rossi. 

G B. Rossi. L’lemen, avanti il piofeta. Estratto dalla llass^gna Nazionale di 
Firenze faso. del 16 Luglio 1897. Firenze, 1897. Size 9x6, pp 14. Presented 
by the Author. 

On Yemen before the Jlohammedan era, as deduced from inscriptions recently 
discovered. 
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Arabia — Makalla. G?o5w» 72 (1897): 37-40. Hirsch. 

Ein Aufenthalt in Makalla (Sudarabien). V’on Leo Hirsch. With Uliistrations. 
Central Asia. jPranfoi-e 22 (1897) : 598-602. Boboroyski. 

Asie Centrale : I/exploration Eoborovski. With Map. 

Central Asia — Pamirs. Verb, Ge«. Frilh. Berlin 24 (1897) : 328-339. Olnffsen. 

Herr Premier-Lieutenant O. Oluffsen : Ueber die d'anische Pamir-Expedition im 
Jahr 1896. With Map. 

Central Asia — Pamirs G. Tidehrift li (1807) : 51-76 Olnfsen. 

Den danske Pamir-Expedition. Ved Premier-lojtnant i Hceren O. Olufsen. With 
Map. 

This expediti. .n has been referred to in the Journal for November (ante, p. 536). 
China — Railways Oeder. Monats. Orient 20 (1807) : 61-72. Eeigl. 

Die Eisenbahiifrage in China. Von Hermann Feigl. 

China — Historical. Groeneveldt. 

Bijd. Taal-, Land- en Volhenk. Med.-Indie 4 (1898) : 1-598. 

De Nederlanders in China. Door W. P. Groeneveldt. 

This is the first part of a series of records of the early Dutch trade to China, and 
deals with the traffic to China and the Pescadores between 1601 and 1624. 

China — Manchuria. C. Pd. 124 (1897) : 1402-1104. Vennkoff. 

Sur lea resultats d’obeervations me'teorologiques faites eu Mandchourie et dans les 
pays limitrophes Note de 51. 5Iichel Vennkoff. 

Chinese Empire — Tibet J. United Sendee I. India 26 (1807) : 177-198. Wellby. 

From Leh to Peking across Tibet. By Captain M. S. Wellby. With Map. 

India Assam. 

Report on the Elver-borne Trade of Assam for the Quarter ending the 31st of 
December, 1896. Size 13^ x 9, pp. 44. 


India — Assam. Stephen. 

Annual Sanitary Report of the Province of Assam for the year 1896. By Surgeon- 
Colonel A. Stephen, .m.b. Shillong, 1897. Size 13 x 8J, pp. 44, xlviii., and 6. 
Map. 

India — Assam. Tea Culture. 

Report on Ti'a Culture in Assam for 1896. Shillong, 1897. Size 13J x 8J, pp 6 
and iv. Map. 

The outiiut of tea in the province of Assam for 1896 was 109 million lbs., an increase 
of ten per cent, over the previous year. 

India— Bengal. Mi^o. Catholiques 29 (1897) : 368, 380. 391, 403, 418, 429, 439 Gryse. 
Les premiers habitants du Bengale ou les Aborigeues du Chota-Nagpore, de 
TOrissa et des Saiital-Pergannas. Par le E. P. de Gryse. With ItlustraUons.’ 

India— Burma, Newland. 

A Pr.ictioal Hand-book of the Language of the Lais as spoken bv the Hakas and 
other aliied tribes of the Chin Hills (commonly the Baungshe Dialect). By 
Surgeon-ilajor A. G. E. Newland. Kang on, j897. Size 9J x 6, pp. 688. Pre- 
sented by the Author. 

India — Burmese War Indian Antiquary 26 (1897) : 40-47. 

An Unpublished Document relating to the First Burmese War. Preface by Lieut - 
Colonel K C. Temple. 

The document in question was a manuscript bound up with a copy of Wilson’s 
‘■Documents of the Burmese War. 1827,” which belonged to Colonel Hopkinson, who 
took part in the campaign, and was presumably written by him. ’ 


Nevins. 


India — Hindu Customs. 

P. Literary and Fhilnsnph. S. Lirerpnol 60 (1896): 26.3-291. 

Hindu Domestic and Religious Customs. By .1. Ernest Nevins, m.b. 

India — Malabar. Imp. and Asiatic Quarterly Rev. (3) 4 (1897) : og,si_3oo Fawcett 
The Jloplas of JIalabar. By F. Fawcett. With Illustration. 

India— Mergui Archipelago. Indian Antiquary 26 (1807) : 85-91, U 9_126 Temple 
Extracts irom Offi lal Documents relating to the Selungs of the Mergui Archi- 
pelago. By E. C. Temple. ° 
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Indo-China. B.S.G. y Edadistica Bep. Mexicana (i) 3 (1895) : 407-413. Revilliod. 

Viaje de Saigon a Bangkok, atravesanJo el Cambodge y el Siam. Disourso . . . 
por Mr. John T. Revilliod. Traduccidn del socio Carlos Eoumagoac. 

AFRICA. 

Africa. Imp. and Asiatic Quarterly Rev. (3) 4 (1897) : 312-324. Cast. 

Africa in 1897. By Robert Needham Cu»t, li,.d. 

A presentation of the dark side of African exploration. 

Africa — Natives. Koloniales JTiArb. 10 (1897) : 120-133. Nachtigal. 

Die Eingeborenen Afrikas, die Kolouial-Regierung und die Mission. Von Missions- 
prediger A. Nachtigal. 

Anthropology — Games. Culin. 

Mancala, the National Game of Africa. By Stewart Culin — Annual Report of the 
Board of Regents of the Smithsonian Institution ... for the year ending June 30, 
1894. Report of the U.S. National Museum, pp. 595-607. Washington, 1896. 
Size 9J X 6. Illustrations. Presented t y the Smithsonian Institution. 

British South Africa. Scottish G. Mag. 13 (1897) : 505-514. Selous. 

The Economic Value of Rhodesia. By F. C. Selous. With Map. 

This paper was read to Section E, Geography, of the British Association at the 
Toronto meeting, a fact which, by inadvertence, is not mentioned when reproducing it. 
The paper is illustrated by an excellent hypsometrical map of the region described. 
Central Africa. Blaikie. 

Central Africa since the Death of Livingstone. By the Rev. W. Garden Blaikie, 
D.D., etc. From the North American Review. September, 1897. Pp. 318-332. 
Presented hy the Author. 

Congo State. Chapaux. 

Albert Chapaux. Le Congo, historique, diplomatique, physique, politique, e'couo- 
mique. humanitaire, and colonial. Ouvrage contenaut une giaude carte eu qualre 
feuilles, tire'e eu couleurs, 6 cartes, croquis et plans, intercale's dans le texte, 163 
portraits, types d’iudigenes, vues, etc. Bruxelles; C. Roztz, 1894. Size 11 x 7^, 
pp. X. and 888. Price 15». 

Congo State. B.S.fi. jBefpe G. 21 (1897): 193-200. Leclercq. 

Le Congo doit etre notre Jar a. Par Jules Leclercq. 

Congo States. Giobiis 72 (1897) : 117-121. Thonner. 

Das Gebiet dfcs Mongalaflusses in CentralafrikafKongostaat). Nach eigeueu For- 
schungen von Franz Thonner. With Illustrations. 

On the country bordering the Mongala, one of the northern tributaries of the Congo, 
and its people. 

Bast Africa — Historical. Benoit. 

B. Union G. Nord de la France 17 (1896); 97-124, 193-244. 

La Cote Orientale d’Afrique au-dela de la Mer Rouge, dans I’autiquite'. Par M. 
Franqois Benoit. With Maps. 

Bgypt — Antinoe. A tracers le Monde, Tour da Monde (n.s.) 3 (1897) ; 233-236. Gayet. 

Les Fouilles d’ Antinoe. Par M. A. Gayet. With Illustrations. 

Egypt — The Sphinx. Sitzh. K.P. A. W. Berlin (1891): 152-199. Borchardt. 

TJeber das Alter des Sphinx bei Giseh. Von Ludwig Borchardt. With Illustration. 
Equatorial Africa. Foskin. 

L’Afrique Equatoriale. Glimatologie, Nosologic, Hygiene. Par le Dr. A. Poskin. 
Bruxelles ; Socie'te' Beige de Librairie, 1897. Size 10 X 7, pp. x. and 478. Map. 
Price 12 francs. Presented by the Publishers. 

The author has written largely on medical and climatological subjects, and having 
served as medical officer to the Congo Railway Company, he has practically acquired 
experience of his subject. The book will be noticed along with other recent works on 
Africa. 

German South-West Africa. Globus 72 (1897) ; 190-192. Gessert. 

Reise langs der Flussthaler des siidwestlichen Gross-Namalandes. You Ferdinand 
Gessert. 

Herr Gessert is a settler in German South-West Africa, and in this paper he describes 
a journey made in August, 1&96, lor the inspection of land in the river valleys. 
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Niger Coast Protectorate — Benin. Boisragon. 

The Benin Massacre. By Captain Alan Boisragon, one of the two survivors. 
London : Methuen & Co., iS97. Size 8 X oj, pp. 190. Portrait and Sketoh-map. 
Price 3.'. td. Pn minted lij the Puhlithers. 

A thrilling narrative of the massacre of British officials by the King of Benin, told 
with remarkable modesty and free from any suspicion of exaggeration by one of the 
survivors. 

Niger Territories. Vandelenr. 

Nupe and Ilorin By Lieut. Seymour Vandeleur. From the Groijraphical Journal 
for October, 1897. Size 10 x oj, pp. 26. Maps, Plans, and Illustrations. 

Bennion. Jh r. Prancaise 22 (iStil) : 581-598. 0*Zonz. 

L’Agriculture a la Ilehmion. Par Leon O’Zoux. 

NORTH AMERICA. 

Bering Sea — Sealing. Thompson. 

United States. No. 3 (1897). Report by Prof. D’Arcy Thompson on his Mission 
to Behring Sea in 1896, dated March 1, 1897. London : Eyre and Spottiswoode, 
1897. Size 13^ X S|, pp. 40. Diagram. Price M. 

Canada. 

British Association for the Advancement of Science, Toronto Meeting, 1897. 
Handbook of Canada. Published by the Publication Committee of the Local 
Executive, Toronto, 1897. Size 8 x 5J, pp. viii. and 416. Maps and Diagrams. 

This handbook contains, in part i . chapters on the Physical Geography and Geology 
of Canada, by Dr. G. M. Dawson: on the Climate, by Prof. Stupart ; the Zoology, by 
Prof. Ramsay Wright ; and the Flora, by Prof. Maeoun. Part ii. deals with the History 
and Administration of Canada ; and part lii. witli Economic Resources, Trade, and 
Population. There are excellent coloured geological. *• surface-features,” climato- 
logical, and political maps of the Dominion. 

Canada — Geological Survey Report. 

Geological Survey of Canada. G. M Dawson, c.si o., etc.. Director. Annual Report 
(New SiTics), volume viii. Reports A, D, .1, L, R, S. 1895. Ottawa, 1897. Size 
10 X 7. Maps and Plates. Presented by the Surrey. 

Canada — New Brunswick, B. Xat. Hist. S Xew Ilrunsiriel: 16 {iS97) : 6,5-82. Buff. 
Tidal Phenomena of the St. .lohu River at low summer level. By A. Wilmer 
Dull', M.A. IPith Diagram. 

An important contribution to tidal observations. 

Canada— North-West Territory, Klondyke. Xautical Mag. 66 (lUdT): 762-766. Small. 
Waterways to Klondyke. By H. B. Small. 

Canada — North-West Territory, Klondyke. Wade. 

P’ortnightty Her. 62 (1897) : 464-470. 

The Clondyke Gold Pielis By Mark S. Wade, m.d. With Map. 

Mexico. J. Geology 6 (1897) : 466-478. Farrington. 

The Eruptive Rocks of Mexico. By Oliver C. Farrington. 

Mexico and Central America. B. American G. S. 29 (1897) : 160-167. Littlehales. 
Recent Foreign Surveys under tlie direction of the U.S. Hydrographic Office. By 
G. W. Littlehales. 

Describes the survey of the west coast of Mexico, and of the bay of Honduras. 

Mexico— Altitudes. Felix and Lenk. 

B.S.G. y Estadistica IXp. Mexicana (4) 3 (1894-9.5) : 207-335. 

Tabla de alturas tomiidas de la obra Estudios complementarios para la Geolo^fa y 
Paleont'ilogi'a de la Republica Mexicana Por Dr. J. Felix y l)r. H. Lenk. Obra 
traducida por Ingeniero Isidoro Epstein. 

A table of altitudes with authorities, arranged alphabetically in provinces 

Mexico-Guatemala Boundary Question. Romero 

B. American G.S. 29 (1667) : 12.3-1.59. 

Settlement of the Mexico-Guatemala Boundary ()ueotion. Bv the Mexican 
Mini>ter at Washington. 

This paper is not only of geographical v.ilue, hut full of liuman interest being in 
largo part an account of incidents in the life of the author, and atfordino insi»ht into 
the diplomatic method.'- of the Latin-Americau republics. ° “ 
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Mexico — Islands. B.S.G. y EstadisHca Bep. Mexicana (^i) Z (^1835) : 336-357. Rojas. 
El Archipielago del Norte. Apendice al dictamen de la Comisidn respectiva, y 
Estudio juridico por el socio Lie. D. Isidro Rojas. 

Mexico — Popocatepetl and Ixtaccihnatl. Farrington. 

Field Columbian Museum. Publication 18. Geological Series. Vol. i. No. 2. 
Observations on Popocatepetl and Ixtaccihuatl, witb a Review of tlie Geographic 
and Geologic Features of the Mountains. By Oliver C. Farrington, ph.d. Chicago, 
1897. Size 10 X 6J, pp. 67-120. Map and Illustrations. 

Mexico— Popocatepetl. AppaZaefeia 8 (1897): 221-224.' Douglass. 

An Ascent of Popocatepetl. By A. E. Douglass. With Illustrations. 

Mexico — Yucatan. £. S. G. y Bstadistica Bep. Mexicana Z (\89i) : 19-20. Menendez. 
La costa oriental de Yucatan. Rodolfo Menendez. 

Mexico— Yucatan. Glohas 72 (1897) : 200-206, 219-223. 

Neuere Forschungen in Chichen-Itza. With Plan and Illustrations. 

CENTRAL AND SOUTH AMERICA. 

Amazon Valley. J. School G. 1 (1897) ; 193-200. De Kalb. 

The Valley of the Amazon and its Development. By Courtenay De Kalb. 

Argentine and Chile Rio Aisen. Steffen. 

Informe preliminar sobre la espedicion esploradora del rio Aisen (Diciembre 1896 — 
Abril 1897) preseutado al senor Ministro de Relaciones Esteriores, Culto i 
Colonizaoion. Por Dr. Juan Steffen. Santiago de Chile, 1897. Size 10 x 7, pp. 28. 

Argentine Republic. An. Museo Kacional Btienos Aires 5 0896-97)’, 333-347. Aguirre. 
Notas geoldgicas sobre la Sierra de la Tinta. Por el Ingeniero Eduardo Aguirre. 
With Map. 

Argentine Republic. An. Museo Xacional Buenos Aires 5 (1896-97) : 25-32. Valentin. 
Comunioaciones geoldgicas y mineras de las provincias de Salta y Jujuy. Por el 
Doctor Juan Valentin. With Plans. 

Argentine Republic — Buenos Ayres. 

Annuaire Statistique de la ville de Buenos-Ayres. VI™' .4nne'e — -1896. Buenos- 
Ayres, 1897. Size lOJ x 7J, pp. xcii. and 620. 

Bolivia— Andes. GZo&jts 72 (1897) : 25-31. Mosbach. 

Streifzuge in den bolivianischen Auden. Von Ingenieur E. Mosbach. II. With 
Illustrations. 

Bolivia and Peru. Armentia. 

Oficina Nacional de Inmigracidn, Estadistica y Propoganda Geografica. Limites 
de Bolivia con el Peru por la parte de Caupolican. Por el P. Fr. Nicolas Armentia. 
La Paz, 1897. Size 8x6, pp. iv., 176, and 64. 

Brazil. Fapstein. 

Fiihrer fiir den Answanderer nach Brasilien. Von A. Papstein. Berlin: 
Deutscher Kolonialverlag (G. Meinecke) (1897). Size 74 x 5, pp. 84. Map. 
Price 1 mark. Presented hy the Publisher. 

A guide for emigrants to Brazil prepared by the Brazilian correspondent of the 
Deutsche Kolonialzeitung. It consists of a concise description of Brazil and its 
resources, with special hints and warnings for settlers in Southern Brazil, and a 
transcript of the derman emigration law. 

Brazil — Amazons. Orossi. 

Prof. Dott. Vincenzo Gross!. Nel paese delle Amazzoni. Roma. 1897. Size 7J 
X 5, pp. 130. Map. Presented by the Author. 

BrazH— People. GZo6«s 72 (1897): 133-139. Vierkandt. 

Die Indianerstamme Brasiliens und die allgemeinen Fragen der Anthropologie. 
Eine Besprechung von A. Vierkandt. With Plates. 

Refers largely to Ehrenreieh’s ‘ Anthropologische Studien iiber die Urbewohner 
Brasiliens.’ 

Brazil — Trinidad. Bev. Trim. I. G. Hist. Bahia 4 (1897) : 19-37. — — 

A Ilha da Trindade (A Posse OfiBeial). 
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British Guiana — Gold. 

British Guiana. Report of the Council of the Institute of Mines and Forests, on 
the Gold and Forest Industries of British Guiana, for the year ending June 30, 
1897. Demerara, 1897. Size 13 x 8, pp. 12. 

The output of gold in British Guiana for 1896-97 was 1 28,333 ounces, showing a 
slight increase on the previous year, but still below the average for 1892-96. 

British West Indies. Timehri 11 (1897); 64-72. Burnley. 

Tobacco and Cotton Cultivation in the British West India Colonies. By William 
H. Burnley. 

Central America — Canals. Whiteley. 

The Diplomacy of the United States in regard to Central American Canals. By 
James Gustavus Whiteley. From the North American Review, September, 1897. 
Pp. 364-378. 


AUSTRALASIA AND PACIFIC ISLANDS. 

Austra’asia — Exploration. Deuteehe Rundschau G. 19 (1897) ; 448-455. Greffrath, 

Fortschritte der geographischen Forschungen und Reisen im Jabre 1896. I. 
Australien und die Siidsee. Von Henry Greflrath. 

Australia — Discovery. Macdonald. 

Trans. R.O.8. Australasia (Victoria) 14 (1897) : 20-28. 

Notes on “The Discovery of the Eastern Coast of New Holland” (Australia), by 
Captain Cook. By A. C. Macdonald. With Portrait and Chart. 

Ellice Group — Zoology. Hedley. 

Australian Museum, Sydney. Memoir III. The Atoll of Funafuti, Ellice Group : 
its Zoology, Botany, Ethnology, and General Structure, based on collections made 
by Mr. Charles Iledley. Part 3. Sydney, 1897. Size 10 x OJ, pp. 163-226. 
Plates. Presented by the Australian Museum. 

Fiji— Meteorology. Vaughan. 

Fiji. Meteorological Observations taken at Suva during 1896. By J. D. W. 
Vaughan. Suva, 1897. Size 13J x 8J, pp. 16. 

The mean temperature of the year was 79°, that of January, February, March, and 
April (summer) each 83°, and ol July, August, September, and October (winter), 
within a degree of 76°. The absolute minimum was 60° on July 20, tlm ma.vimum 
94° on April 5. Rain fell on 259 days, with a total of 79 inches tor the year, February, 
October, and December being the wettest months, June and August the driest. The 
wind was east ou 145 days, and north-east or south-east on 147. Tliere was only one 
record of west wind. 

Hew Guinea. Ann. ffydroprapAie 26 (1897) : 321-323. Erieg 

Hydrographische Beobaclitungeu wiihreud der Rundreise S M.S. “ Falke,” Kom- 
mandant Korv.-Kapt. Krieg, im Schutzgobiet Neu-Guineas und dee Bi’smarck- 
Archipels und der Reise von Matupi nach Sydney. Januar-Februar, 1897. 

Hew South Wales. J. and P.R.S. New South Wales 30, 1896 (1897): 214-285. Curran 
On the Occurrence of Precious Stones in New South Wales, and the Deposits in 
which they are found. By Rev. J. Milne Curran. With Plates. 


POLAR REGIONS. 

Antarctic Islands. Tour du Monde 3 (1897) ; 367-408. Mercie 

Aux Terres de Kerguelen, lies de St.-Paul et d’ Amsterdam. Par M. E. Mercie' 
With Map and Illustrations. 

A visit to the islands of the Southern ocean by a French man-of-war in 1892-93 

Arctic Geology. VafMre 56 (1897); 301-303, .351-352. Gregory 

Some Problems of Arctic Geology. I. The Polar Basin; II. Former 4 retie 
Climates. By Dr. J. W. Gregory. With Sketch-maps. 

Arctic— Qlsciers. Raho'^ 

Commission Internationale des Glaciers. I.es variations de longueur des Glacier 
dans les Re'ginns Arctiques et Bore'ales. Par M. Charles Rabof"^ PreTe,;.,„ 

Ex trait des Archi 


Arctiques et Bore, .les. Par 51. Charles Rabot. Premiere' panVe' 
hives (les isriences phyt-iqueg et iiaturell^s t ni nrt % ym 

Geneve ■ H. Georg & Ce., 1897. Size 91 X 6^. pp ,^6. f 
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Arctic — Ice-Limits. Ann. iZi/(irogra/)Aie 25 (1897) ; 313-316. 

Die Eisgrenze zwischen Gronland— Island — Spitzbergen. With Diagrams. 

Three maps are given, showing the approximate boundaries of sea-ice in the North 
Atlantic for the respective months of May, June, and July. 

Arctic— Nansen’s Expedition. Pcfermann* M. 43 (1897): 128-132,153-163. Sapan. 
Die norwegische Polarexpedition, 1893-96. Von A. Supan. 

A detailed review of Dr. Nansen’s look, including a criiical comparison of some 
points of difference between the English and German editions. 

UATHEMATICAL GEOGRAPHY. 

Geodesy — Measures. C. Rd. 125 (1897) : 199-203. Wolf. 

Le Gnomon de I’Observatoire et les anciennes Toiscs ; restitution de la Toise de 
Picard. Note de M. C. Wolf. [Also in Rev. Scientijique 8 (1897) : 193-195.] 

The discovery of a manuscript of J. Cassini, written in 1682, lias enabled the 
hitherto unknown error of the toise of Picard to be determined. It proves to be 
about one-thousandth part shorter than the toise of Cassini ; and thus the meridional 
arc-measurements of Picard may at last be accurately compared with modern results. 

Photographic Surveying. Eosenmund. 

Untersuehungeu Uber die Anwendung des Photopammetrischen Verlahrens 
fur Topographische Aufnahmen. Bericht an das eidgenossisohe topographische 
Bureau von M. Eosenmund. Bern : Fritz Haller & Co , 1896. Size 94 x 7, pp. 

42. Illustrations, Price 2s. 6d. 


PHYSICAL AND BIOLOGICAL GEOGRAPHY. 

Botanical Maps. Scottish G. Mag. 13 (1897) : 537-541. Herbertson. 

The Mapping of Plant Associations. By Andrew J. Herbertson. Also separate 
copy. Size 10 x 6J, pp. [6]. Presenttd by the Author. 

A study of the oontlitions on which botanical mapping depends, and on the methods 
of overcoming the difficulties in this kind of representation. 

Earth-Pillars. Kittler. 

Miinchener geographiache Studieu Hcransgegeben von Siegmund Gunther. Drittes 
Stiiok ; Ueber die geographische Verbreitung und Natur der Erdpyrainiden. Von 
Dr. Christian Kittler. Miinoheu ; T. Ackermanu, 1897. Size 9J x 6, pp. 56. 
Illustrations. 

This will be referred to in a note. 


Glacial Land-forms. J. Geology 5 (1S97) : 421-465. 

Moraines of Recession and their Significance in Glacial Theory. 
Bursley Taylor. With Maps. 

Islands. B.S.R. Beige G. 21 (1897): 5-22, 113-132, 201-217. 

Recherohes sur la constitution des ih s. Par Dr. Jean de Windt. 


Taylor. 

By Frank 

De Windt. 


Meteorology. Duclaux. 

Smithkonian Contributions to Knowledge. 1034. Hodgkins Fund. Atmospheric 
Actinometry and the Actinic Constitutun of the Atmosphere. By E. Duclaux. 
Washington: The Smithsonian Institution, 1896. Size 14 x 10, pp. 48. 


Meteorology — Eohn. Siiib. K.A. W. H7e». 105 (Abth. 11. a.) (1896) : 117-137. Pemter. 
Die allgemeine Luftdruckvertheilung und die Gradienten bei FdLn. Von J. M. 
Pernter. With Diagrams. 

On the general conditions of atmospheric pressure during Fohn winds, illustrated 
by the isobars of Europe for several typical instances. 

Meteorology — Temperature. Arrhenius. 

Bihang K. Svenska I'etens.-A. JIandlingar 22 (1896) : 1-102. 

Ueber den Einfluss des atmospbarischen Knhlensaurcgehalts auf die Temperatur 
der Erdoberflache. Vcn Svante Arrhenius. 


Oceanography — Currents. Scottish G. Mag 13 (1S!»7) : 515-523. Davis. 

Winds and Ocean Currents By Prof. \V. 51. Davis. 

This will be specially noticed. 
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Oceanography — Loch Fyne. Mill 

Report on Physical Observations bearing on tlie Circulation of the Water in Loch 
Fyne in April and September, 1890. By Hugh Robert Mill, D.sc. [Part iii. 
Fifteenth Annual Report of the Fishery Board for Scotland. Pp. 262-279.] Size 
19 X Oi. Presentnl hij the Author. 

The results of tins research are summarized in a note. 

Oceanography — North Atlantic. B S G. Com. Bordeaux 20 (1S97) : 2732-86. Hantrenx. 
Atlantique nord: vents, courants et glaces en 1895-1896. Par A. Hautrenx. 
With Chart. 


ANTHEOPOGEOOEAPHY AND HISTORICAL GEOGRAPHY. 


Ancient Symbols. Wilson. 

The Swastika, the earliest known Symbol, and its Migrations: with Observations 
on the Migration of Certain Industries in Prehistoric Times. By Thomas, Wilson. 

— Annual Report of tlie Board of Regents of the Smithsonian Institution . . . for 
the year ending June 30. 1891. Report of the U.S, National Museum. Pp. 757- 
1011. Washington, 1896. Size 9J x 6. Alap and Illustrations. 

A study of the sign of the cross in all lands and at all periods from the prehistoric 
to the early Christian. 

Anthropogeography. f-cuttish 0. Mag 13 (1897) : 475-487. Chisholm. 

On the Relativity of Geographical Advantages. By G. G. Chisholm, ir.A., etc. 


Colonization. P. Literary and Philosoph. S. Lirerpool 50 {\89S): 1-44. Nevins. 

Systems of Colonization from Prehistoric Periods and their Results. By J. Birk- 
beck Nevins, m.d. 

Tiiis jiaper passes in brief review the successive colonizations of prehistoric peoples, 
Phtenicians. Grcek.s, and Romans, the Teutonic colonization of England, and modem 
colonization by European nations. 


Commercial Geography. Deutsch- Unndschau G 20(1897): 33-34. 

Begleitworte ztir Colonial- uiid Wcltve-rkehrskarte With Map. 

The map, on Mercator's projection with equatorial scale of 1 : 85,000,000, shows the 
colonial possessions of all European powers by ditlerent colours, the most important 
ocean-routes and telegraph cables, the great trans-continental railways, and the limits 
of navigation on great rivers. 


Historical— Cabot. B.S.G. Italiana (3) 10 (1897) : 224-235, 270-287. 

Giovanni Caboto. Quarto centenario della scoperta del continente Nord-Ameri- 
cano, H iiti Portrait, Map, and Illustration. 

History of Geography. Phili 

I’. Literary and Philosoph. S. Lirerpool 50 (1896) : 313-339. 

The Enlargement of the Geographical Horizon, as illustrated in the History of 
Cartography, down to the end of the age of Discovery. By George Philip, Junr. 
A coucir-e summary of the history of geographical exploration. 


Primitive Travel. Mason. 

Primitive Travel and Transportation. By Otis Tufton Mason. — Annual Report 
of the Board of Regents of the Smithsonian Institution . . . for the year ending 
June 30. 1894. Report of the U.S. National Museum. Pp. 237-593. Washington, 
1896. Size 9| X 6. Illustrations. Presented by the Smithsonian Institution.^ ’ 

A remarkable account of the appliances for facilitating travel and transport 
employed by primitive races, illmdrated from specimens in the Smithsonian Museum. 
The snow-goggles used by Eskimos are amongst the moat curious. 

Town-sites. J. School G. 1 (1897) ; 225-231. Semple. 

Some Geographic Causes determining the I.ocation of Cities. By Ellen C 
Semple. ’ ’’ 


ISXUUEAl'H.X. 


Benincasa. It,’,-. G. Italiana i (1897) : 443-148. Bruzzo. 

Di Grazioso Benincasa e del suo Portolano (una lettera inedita). G. Bruzzo 
An account of Benincasa and his nautical work (I43.i-45), contained in a hitherto 
unpiihlidied letter (dated 1770) from Bernadino Noja, vicar-general at Ancona to the 
i-ammal btefano Borgia 
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Cabot. Deutsche Rundschau G. 20 (1897) : 36-40. Wolkenhaaer. 

Giovanni Oaboto. Zur Erinnerung an die Entdeckung Nord-Amerikaa durck 
denselben im Sommer 1497. Von Dr. W. Wolkenhauer. With Portrait. 

Celtis. Geiger. 

Muncheuer geograpiiische Studien. Herausgegeben von Siegmund Gunther. 
Zweites Stuck : Conrad Celtis in seinen Beziebungen zur Geogiaphie. Von Dr. 
Theodor Geiger. Muuchen ; T. Ackermann, 1896. Size 9J x 6. pp. 40. 

Conrad Celtis was born near Wurzburg in 1459, and died in 1508. He wrote on 
the topography of Germany amongst other subjects. 

d’Anville. Deutsche Rundschau G. 19 (1897) : 468-471. Wolkenhauer. 

J. B. Bourgnignon d’Anville. Von Dr. W Wolkenhauer. With Portrait. 

Knox. Ferguson. 

Captain Robert Knox : The Twenty Years’ Captive in Ceylon, and Author of ‘ An 
Historical Relation of tlie Island Ceylon, in the East Indies ’ (Lonilon, 1681). 
Contributions towards a Biography. By Donald W. Fergnson. Colombo (Ceylon) 
and Croydon, 1896-97. Size 10 x 7J. pp. 72. Presented hy the Author. 

An interesting biography of a merchant-adventurer of the seventeenth century, 
whose memory the author believes is not done justice to in the Dictionary of National 
Biography. 

Ralegh. Hume. 

Sir Walter Ralegh. The British Dominion of the West. By Martin A. S. Hume. 
(Builders of Greater Britain. Edited by H. F. Wilson, m.a.) London ; T. Fisher 
TJnwiii. 1897. Size S x 5J, pp. xviii. and 432. Portrait and Maps. Price os. 
Presented hy the Publisher. 

This is a notable biography from the geographical point of view, dealing as it 
does with a great personality engaged in the first colonizing ventures of England. 
The maps are mere sketches, and there is no attempt to enrich the text with facsimiles 
of contemporary documents, but the book is well printed and attractive : it should be 
valuable for reading in schools, combining as it does geography and history with 
biography. 

Thomson. Nautical Mag. 66 : 855-857. 

The Editor’s Album : Captain A. S. Thomson, c.B., r.x.r. With Portrait. 

GENERAL. 

Bibliography of Geography. 

Bibliographie de 1896. 6*' Biblioerraphie annuelle. — Aniiales do Ge'ographie. No. 

29 — 6" Anne'e. 15 Septembre 1897. Paris: A. Colin et Cie. Size 10 x fij, 

pp. 288. 

This selected and annotated bibliography fully maintains the high character of the 
earlier volumes. In many cases the abstracts of the memoirs noted are so full as to 
make it unnecessary for any except the specialist student to refer to the originals. 

British Empire. Scottish G. Mag. 13 (1897): 400-419. 

Notes on Exploration within British Territory during the last Sixty Years. 

A sketch of explorations carried out during the Queen’s reign in British territory. 
The summary is classified according to continents. 

Church Missionary Society. 

Proceedings of the Church Missionary Society for Africa and the East. Ninety- 
eighth Y’ear, 1896-97. London; Church Missionary House, 1897. Size 8J X 6, 
pp. Ixxx., 454, and (360). Maps. Presented hy the Church Missionary Society. 

Educational— Methods. Scottish G. Mag. 13 526-5'iO. Dodge. 

School Geography in the United States. By Prof. Richard E. Dodge. 

An excellent statement of the position of geography as a scliool-subject in the 
United States, with copious references to the literature of the subject. 

Educational — Methods. 

Education Department. Special Reports on Educational Subjects, 1896-97. 
London : Eyre A Spottiswoodc, 1897. Size 10 x 64, pp. iv. and 732. Maps and 
Illustrations. Price S.'i Id, Presented by the Education Department. 

The geograpliical fiatures of this volume wdl be referred to m a special note. 
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Educational — Textbock. Seaway. 

Tub Natural Geogiaphies. Natural Elementary Geography. By Jacques W. 
Redway. New York, etc , American Book Co. [1897]. Size lOJ x 8J, pp. 141. 
Maps and Illustrations. Presented by the Publishers. 

In a circular accompanying this volume, high claims are made for originality and 
utility. It is really a creditable example of an American text-book on the usual plan; 
the quarto size, excellent small-scale illustiations in the text, clear but somewhat crude 
coloured maps, also printed in the text, and etleclive diagrammatic relief maps aie 
none of them new features. The neglect of countries outside the United States is also 
an established feature in American geographical books. Canada is called a “ minor 
country of North Ameiica,” and receives utterly inailequate notice even for the most 
elementary school. The style is often childish, and the points selected for notice are 
occasionally trnial. 

Geographical Progress. Scottish G. Mag 13 (1897): 419-496. Keltie. 

Address to the Geographical Section of the British Association. [Toronto, 1897.] 
By J. Scott-Keltie, ll d. 

Geographical Year-book. Wagner. 

Geographisches Jahrbuch. XX. Band, 1897 . . . herausgegeben von Hermann 
Wagner. Erste Halfte. Gotha : Justus Perthes, 1897. Size 9x6, pp. 248. 
Price 7s. dd. 

This issue contains Reports on recent progress in Terrestial Magnetism, by Prof. 
Karl Sobering, of Darmstadt ; on the geognostio structure of the Earth’s surface, by 
Prof. Franz Toula, of Vienna ; on explorations of Africa. Australia, and America, by 
various writers; on the progress of Oceanography, by Prof. Krummel. of Kiel; and 
on the literature of the History ot Geography since the Middle Ages, by Prof. 
Buge, of Dresden. The second division completing the annual volume is announced 
for eaily publication. 

German Colonial literature. Brose. 

Die Deutsche KoloiiialUteratur von 1884-1895. Mit einem Anhang : Yerzeichnias 
von Workori, die .-icli auf fremdlandUcho Koloiiien beziehoiiund inder Bibliothek 
der Deiitschen Kolonialgesellschaft vorhaiideu sind. Herausgegeben von der 
Deutschen Kolonialgescllschatt bearbeitet von Maximilian Brose. Berlin. 1897. 
Size 9i X 6J, pp. VI. and 158. Presented by the Deutsche Kolonialgesellschaft. 

A olissitied cat.dogue which beirs marks of careful compilation, and appears to be 
very complete. 

Missionary Exploration. B.N.G Lpoa 14 (1897) ; 417-153. Groffier. 

Expl.iratioiis et travaux geograpliiques des Missionnaires Catholiques eu 1896. 
Par M. Valerien Grother. 

The exploriug journeys of Roman Catholic m'ssionaries are here recounted for 
Oceania, America, Europe (Iceland), Africa, and Asia. 

Mountains — Definition. Deutsche Ilundschau G. 19 (\SD7): 347-356,406-415. Neuber. 
Was ist eiii Gebirge^ Von August Neuber. 

Nautical Almanac Office. Nautical Mag 66 (1897): 435-446. Lord. 

The Nautical Almanac ” Office. By W. B. Lord. 

A popular description of the Nautical Almanac Office and the routine of its work. 
Navigation. Cooper. 

A New Theory of the Stability of Ships (with Diagrams). By Alfred J. Cooper. 
London ; J. D. Potter, 1897. Size 10 x 6), pp. 30. Price Re. 

North Africa and Arabia. Rossi. 

G. B. Rossi. Nei paesi d’Islam in Barberia — in Egitto— il Pellegrino d’Islam 

el Yemen. Impressioni e Kicordi. Rocca S. Casciano, L. Cappelli, 1897. Size 
9i X 6|, pp. viii. and 240. Illustrations and Map. Presented by the Author. 

Account of a journey from Tunis into Tripoli, thence to Egypt, followed by an 
account of the pilgrimage to Mecca, and a visit to Yemen. 

Oriental Literature. MiiUer. 

The Sacred Books of the East, translated by various Oriental Scholars, and edited 
by F. Max Muller, Vol. xxxviii. (pp. 508); vol xlii. (pp. Ixxiv. ami 716); vol. 
xlv._(pp. xlu. and 456); vol. xlvi. (pp. x. and jOll) Oxford: the Clarendon Press, 
4895-97. Size 9 x 6. Presented by the Secretary of State for India. ' 
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Oriental Stndies. Schlagintweit. 

Die Berechnung der Lehre. Eine Strtifsnlirift zur Bcrichtigung der buddhi- 
stischen Chronologie verfasat im Jahre 15;il '■on Sure^amatibhadra. Aus dem 
Tibetischen uberaetzt von Emil Schlagintweit Aus <len Abhandlungen der k. 
bayer. Akademie der Wisal. 01. sx. Bd. iii. Abtb. Jliincben, 1896. Size 11 J x 9, 
pp. 82. Presented hy D. IF. Freshfield, Esq. 

Pacific Ocean. — 

Deutsche Seewarte. Segelbaudbucb fiir den Stillen O/cin. STi' einom Atlas 
von 31 Karten herausgegeben von der Direktion. Hamburg; ! I'nndericbsen 
& Co., 1897. Size 11 X 8, pp. xii. and 916. Diagrams. l'r>-seu.c., 'jy Dr. 
Neumayer. 

This large volume is the outcome of the researches of the German Xaval Observaio: ,■ 
at Hamburg, and embodies the experience of the masters of German merchant vessels 
cruising in the Pacific. Xearly half is a scientific treatise on the physical geography 
of the Pacific ocean, taking account of the oceanographical and meteorological researches 
of all countries ; the other half consists of sailing directions for the principal routes 
frequented by merchant vessels. 


NEW MAPS. 

By J. COLES, Map Curator, R.G.S. 

EUHOPE. 

England and Wales. Ordnance Survey. 

Pnblioations issued since October 8, 1897. 

1-lnch — General Maps (revised) : — 

Engiand aot) Wales: — 8, 14, 17, 24, 25, 37, 55, 340, 341, engraved in outline. 

Is. each. 

6-inoh — County Maps (revised) : — 

England and Wales : — Hampshire, 48 n.e., 's.e., 49 n.e., 50 n.w., 51 n.e , s.e , 

54 N.W., 55 S.W., 56 s.w., s.e., 57 n.e , s.w , s e., 58 n.w., s.w., s.e., 59 s.e., 60 
N.W., S.W., 67 N w,, N.E. Hertfordshire, 41 s.e., 45 s.w., 44 s.e. Middlesex, 2 S.E., 

5 s.e, 6 s.w.. 7 N.E. 9 S.E.. 11 N.E., S.E., 15 S.W., 19 NE, 24 s.K, 25 N.w,, 16 N.E. 
Northumberland, 77 n.w. Wiltshire, 76 N.w, 77 s w. London, 6 n.e, 

S6-ineh — Parish Maps (revised): — 

England and Wales:— Cheshire, IV. 3, 4. 6: XXVIII. 12; XXIX. 2, 9, 10, 15; 
XXXVI. 15; XXXVII. 2, 13; XLIV. 1, 5. 9 Dnrham, HI 8, 12, 16; VI. 4; 
XLI 12, 15; XLH. 10, 15. 16; XLIII. 13, 15; XLIV. 13, 15; XLV. 3; XL VI. 

6, X, 10, 11, 15, 16; XLVII. 3, 4, 5, 6, .n, 9, 10, 11, 12. 13,14, 15, 16; LII. 8; LIII. 

1, 2, 3, 6. Essex, 11. 15; III. 6; V. 12, 14, 15. 16; XII. 1. 5, 6, 9, 13; XIX. 6, 9, 
16; XXVI. 1 : XXVIH. 3, 4, 7, II, 15, 16: XXIX. 1. 2, 3, 5, 6, 9, 10, 11, 14; 
XXXI. 15, 16; XXXVH. 1,3, 4, 5. 6, 8, 9. 11, 12; XXXVIII. 1, 2, 3, 5, 6,7,8, 

9, 10, 14. 15, 16; XL. 8, 11, 14; XT, VI. 4, 12; XLVII. 5, 6, 7, 8, 9, 10, 11, 13; 
XLIX 6, 10: LXXIII. 12, 16; LXXIV. 13; LXXVIII. 14; LXXXII. 2, 3: 
LXXXIII. 16. Hampshire, LXX. 13, 15, 16; LXXI. 11; LXXVI. 9, 10; 
LXXXVIII. 2. 6, 8, 10, 12; LXXIX. 3, 4, 9, 11, 12; LXXX. 1, 2, 5, 6, 8, 12; 
LXXXI 5, 6, 7, 8, 9. 15, 16. Kent, 11. 1], 14, 15 ; III. 10, 16 ; IIIa. 13 ; IX. 10 : 
XL 1, 5; XXL 4, 11; XXII. 1, 3; XXXIII. 3, 4, 5. 6, 7. 8, 9, 12, 16; XT, IT 
7; XLIII. 1 ; Ll\ . 5, 15, 16; LIX. 6; LXIV. 3, 5, 10. 11, 12, 14, 15. Northum- 
berland, XXI. 10, 11, 14. 15, 16 : XXII. 9, 13. 15 ; XXIV. 7; XXV. 4, 6, 12, 16 ; 
XXVI. 1. 2. 4, 7, 8, 9. 12, 14; XXVII. 1, 2, 3, 5, 6, 7. 8; XXX 14; XXXI, 3, 

7, 10; XXXVIH. 8; XXXIX. 7; XLVI. 4; LXXXVIII. 9; LXXXIX. 15; 
XeVH. 6. Surrey, VI. 12; XIV. 12: XXXVI. 14; XLI. 9; XLH. 12 (XLIV. 
16, and XLV. 13). Sussex, XHI. 1 ; XV. 13, 15 ; XXIV. 16 ; XXV. 1, 9, 10, 12, 
13, 16; XXVI. 1, 2, 3, 6, 11, 12; XXXV. 16; XXXVI. 7, 13; XXXVH. 4; 
XLVIII. 2, 3, 4, 6, 7, 8, 10, 12, 16; XLIX. 13, 15, 16; L. 2, 10, 13, 15, 16; LI. 1, 

4, 5. 10, 13, 16 ; LXII, 6. Ss. each. 

{E. tStanjord, Agent.') 

Eaglaud and Wales. Bartholomew. 

New Eeduced Ordnance Survey of Xorth Xorthumherland. Scale 1 ; 125,000 or 
2 st.it. miles to an inch. J. Bartholomew & Co., Edinburgh, 1897- Price 2s. each, 
mounted on cloth. Presented by the Publishers. 
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Greece. Philip. 

Philip ’3 Special Map of Greece, illustrating the Greco-Turkish War, and the 
Cretan Question, with inset maps of the seat of war fon an enlarged scale), the 
Balkan peninsula, and the Mediterranean sea. Scale 1 : 1,330,560 or 21 stat. 
miles to an inch. By G. Philip A Son, London, 1897. Price Is. each. Presented 
hy the Publisher. 

Historical Geography. Poole. 

Historical Atlas of Modern Europe from the Decline of the Roman Empire ; com- 
prising also maps ot parts of Asia and of the New World, connected with European 
History. Edited by Reginald Lane Poole, m.a., ph.d. Lecturer in Diplomatic 
in the University ot Oxford. Part xiii. Oxford; The Clarendon Press; London, 
Edinburgh and Glasgow : Henry Frowde, m.a. ; Edinburgh ; W. & A. K. Johnston. 
1897. Price 3s. 6J. Presented hy the Clarendon Press. 

Part xiii. contains : No 5, Europe at the time of Otto the Great, 962, by the editor ; 
No. 35, Germany under the House of Hdheiistaufeii, 1138-1254, by the editor; No. 70, 
The House of Savoy in Italy, by Miss K. Dorothea Ewart. Each of the maps is accom- 
panied by explanatory letterpress by the authors. 

Switzerland. Eavenstein. 

Karte der Sohweizer Alpen Gezeichnet von Hans Ravenstein. Scale 1 ; 253,440 
or 4 stat. miles to an inch. 2 sheets. L. Ravenstein, Frankfurt, 1897. Price 6 
marks. 

This may be regarded as a companion map to Ravenstein’s “ Karte der Ostalpen,” 
the scale and style of work being precisely similar. It is orographically coloured in 
fourteen shades, at intervals of 250 metres. In addition to the above, it shows all means 
of communication, and is an excellent general map for the use of tourists and others. 


ASIA. 

Indian Government Surveys. Surveyor-General’s Office, Calcutta. 

Indian Atlas, 4 miles to an inch. Sheets : No. 68, districts Etah, Farukhabad, 
Mainpuri, Etanah, Cawnpore, etc.; No. 80. parts of districts Madura, Taujure, and 
Ramnad (Madras Presidency), and Tondiman (Native State); No. 112, parts of 
districts Darblianga, Muzaffarfiur, Patua, Gaya, Hazaribagh, Monghyr, Bhagalpur, 
Sonthal Parganas, Uuinjpur, MalJa, Murshidabad, and Purnea (Bengal) ; n"o. 113. 
parts of districts Birbhum, Burdwan, Bhagalpur, etc. (Bengal). Quarter-Sheets: 

3 s E., part of district Karachi (Sind) and of Cuteh State (Bombay Presidency) ; 

3 N W' , part of district Karachi (Sind) ; 13 x.w., parts of districts Okhamandal, 
Halar, and Barda (Kathiawar, Bombay Presidency) ; 22 s.w., parts of Kathiawar, 
Jhalavad, aud district Alimedabad (Bombay Presidency); 2 N.E., parts of districts 
Karachi and Hyderabad (Sind, Bombay Presidency) ; la s.E., parts of districts 
Sliikarpur aud Upper Sind frontier (Sind, Bombay Presidency); 22 s.E., parts of 
districts Ahmedabad, Broach, Kaira, aud Panch Mahals of Jhala wad (Kathiawar), 
aud the Native States of Baroda, Cambay, Mahi Kanta, and Rewa Kanta (Bombay 
Presidency) ; 27a s.E,, part of Baltishan or Little Tibet ; 36 s.w., parts of districts 
Panch Mahals and Kaira, and Native States of Baroda, etc. (Bombay Presidency), 
Irnlore, Jhabiia, Rajpur All, aud Jobat (Central India Agency); 51 x.E., parts of 
Native States of Gwalior (Central India Agency), Kerowlee, and Dholpur (Rajpu- 
tana Agency); 51 s w., parts of Native States of Gwalior (Central India Agency), 
Boondee, Tonk, Jeypure, Kotah, aud Jhallowar (Rajputana Agency) ; 53 s e ' 
parts of Gwalior (Sinilhia) and Bhop.il Native States; 69 n.e., parts of districts 
Hamirpur, Fatebpur. Unao, Jalann, Banda, Etawah, Cawnpore, and Rae Bareli- 



Hills, and of Naga tribes (Assam); 131 s w., portions of distrh-Fs C.icli ir ami 
North Liisliai Hills, aud of Manipur Native State (Assam).— Railway 3[an of 
India, railways brought up to March 31, 1897, 1 inch to 48 miles, 4 "sheets — 
India, showing railways, corrected up to March 31, 1897 Siicet No -'9 of 
Gnjaret (2nd ed.t ), parts of the Kaira and Panch Maiials districts, of the G-iik- 
wiir’s territory, and ot the Rewa Kantha States, 1 inch to a mile ’sea-on 1876- 
77.— Bombay t-urvey, 1 inch to a mile. No. 2U9, par s of district ’R-atn-eriri aud 
Savantvadi States, Season 1893-94; No 246, districi North K iiinra Season bS )3 94 - 
No.;-137, parts of di.-triets Dliarwar (Bombay). Shinioga, and Cliitaldrooo (M'vso'rcl’ 
Seasons lbc2-88 and 1893-94; No. 391, district My mensingh, portions°of 'Ihppera 
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and Sylhet (Assam), Seasons 1855-56 and 1860-62. — Madras Survey, 1 inch to a 
mile. No. 24 (2nd edit.), parts of districts Shimoga and Chitaldroog (Mysore) 
and Dharwar (Bombay), Seasons 1882-88 and 1893-94. — Lower Burma Survey, 1 
inch to a mile. No. 184, districts Henzada and Bassein, Seasons 1882-85. — Upper 
Burma Survey, 1 inch to a mile. No. 126, district Minbu, Season 1891-92. — Indus 
Eiverain Survey, 1 inch to a mile. Nos. 33, 18 and 35, 34, 35, 36 (skeletons), 
district Karachi, Season 1894-95; No. 51 (skeleton), districts Karachi and Hyder- 
abad, Season 1894-95. — District Murshidabad, Lower Provinces, Bengal, 4 miles to 
an inch, with corrections to February, 1897. — District Garhwal, Seasons 1864-69 and 
1872-75, 1 inch to 2 miles. — Punjab, 80 miles to an inch, additions to 1896. — Chota 
Nagpur Division, 1 inch to 8 miles, 1897. — The North-Western Provinces and 
Oudn, 16 miles to an inch, 1897. — District Gurdaspur, Punjab, 1 inch to 8 miles, 
1897. — District Chanda, 1 inch to 16 miles. Central Provinces, 1897. — District 
Rawalpindi, Punjab, 1 inch to 8 miles, 1897. — District Gujranwala, Punjab, 1 inch 
to 8 miles, 1897. — District Darbhanga, Bengal, 1 inch to 8 miles. — District Jal- 
paiguri, Bengal, 1 inch to 8 miles, 1890. — District Kangpur, Bengal, 1 inch to 8 
miles, 1891. — District Saugor, Central Provinces, 1897. — District Jhang, Punjab, 

1 inch to 8 miles, 1897. — District Lohardaga, Bengal, 16 miles to an inch, 1894. — 
District Wardha, Central Provinces, 8 miles to an inch, 1897. — District Saran, 
Bengal, 8 miles to an inch, 1891. — District of Mandla, 1 inch to 8 miles, 1897. — 
District Sonthal Pargauas, Bengal, 10 miles to an inch, 1891. — North-East 
Frontier, 4 miles to an inch, country round Myilkyiaua (Upper Burma), parts of 
sheets No. 23 n.w. and n.e. — Map of Wazirstan, 4 miles to an inch, 1897.- — Bajaur 
and adjacent countries, 4 miles to an inch, 1897. — Calcutta and surrounding 
country (2nd edit.), 1 mile to an inch, 1897. — Index to the Standard Sheets of the 
Central Provinces, with additions and corrections to 1897. — Index to the Standard 
Sheets of Bombay Presidency, with additions and corrections up to 1897. — Index to 
the Standard Sheets of Central India and Rajputana, sheets 1 and 2, with addi- 
tions and corrections up to 1897. — Conventional signs to be used on topographical 
maps with additions and corrections to 1897. Presented by H. M. Secretary of State 
for India, through, the India Office. 

Manchuria. Russian Ministry of Finance. 

Russian Map of Manchuria. Scale 1 : 3,360,000 or 53T stat. miles to an inch. 
Russian Ministry of Finance, St. Petersburg, 1897. 

This map shows the various proposed routes fur the extension of the Trans-Siberian 

railway towards the southern portion of Manchuria. The lettering is in Russian 

character. 

North-West Frontier of India. Philip. 

Philip’s Large-Scale Map of the North-Western Frontier, with a map showing the 
Overland Routes to India, and a Military Map of the Indian Empire. Scale 
1 : 4,000,000 or 63 stat. miles to an inch. G. Philip & Son, London, 1897. Price Is. 
each. Presented by the Publisher. 

Persia. Stahl. 

Geologisehe-Karte des nordlichen Persien, Nach Originalaufnahmen von A. F. 
Stahl. Scale 1 : 840,000 or 14-7 stat. miles to an inch. Petermanns Geographische 
Mitteilungen, Erganzungsheft, No. 122, Blatt 1 , 2,3,4. Gotha; Justus Perthes, 
1897. Presented by the Publisher. 


AFRICA. 

Africa. Stanford. 

Larue-scale map of the Nile from Dongola to Khartum, and of the Desert Route 
froni Suakin to Berber. Scale 1 ; 1,140,480 or 18 stat. miles to an inch. By E. 
Stanford. Stanford’s Geographical Establishment, London, 1897. Presented by 
the Publisher. 

Algeria. Service Geographique de I’Armee, Paris. 

Carte d’Algerie. Scale 1 ; 50,000 or 0'7S stat. mile to an inch. Sheets ; 109, Sidi 
Madjour; 111, Souagui. Dresse", heliograve et public par le Service geographique 
de I’Armee, Pans. Price 1-50 /r. each sheet. 

Egypt. Philip 

Philip’s New Map of the Nile Valley and the Approaches to Khartum. Scale 
1 : 5,677,0.76 or 89'6 stat. mile.s to an inch. G. Philip & Sou, Loudon, 1897. 
Price Is. each. Presented by the Publisher. 
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Egypt. Bartholomew. 

Bartholo'new’s Tourist’d Map of Egypt ami the Lower Nile. Scale 1 : 1,000,000 
or 15'6 btat. miles to an inch. J. Bartholomew & Co., Edinburgh, 1897. Price 3s. 
each, mounted on cloth Presented by the Publishers, 

Transvaal. Hatch . 

A Geological Map of the Southern Transvaal. By P. H. Hatch, ph.d., f.g.s. 
Scale 1 : 240,000 or 3'7o atat. miles to an inch. 1897. Edward Stanford, London. 
Presented by the Publisher. 

This map is geologically coloured, and is furnished with copious explanatory notes 
of reference. 

Transvaal. Hatch. 

Map of the Transvaal, showing the physical features and political divisions. By 
F. H. Hatch, I’H.d., f.g.s. Scale 1 ; 1,570,000 or 24 7 stat. miles to an inch. 1897. 
Edward Stanford, London. Presented by the Publisher. 

West Africa. Spicq. 

Carte de la Boucle du Niger dressee par le Lieutenant Spicq, de I’infanterie de 
marine ayant pour base la Carte de M. le Gouverneur Binger et les travaux recents 
du Capitaine Marchand completee et mise a jour. Scale 1 : 1,500,000 or 23-5 stat. 
miles to an inch. Service Geographique des Colonies. Paris, 1897. Maison 
Andriveau-Goujon. Henry Barrere, Editeur-Geographe. 

This map includes all the country between the Niger and the West Coast, and is 
based on the most recent surveys. The routes followed by numerous explorers, as well 
as those reported by the natives, are shown. The boundaries up to the date of pub- 
lication are clearly defined, but in some cases they already require revision. At the 
present time, owing to disputes as to what nation certaiu portions of the territory 
belong, this cannot fail to be an interesting map. 

AHEBICA. 

British North America. Stanford, 

Stanford's Map showing the position of the Yukon goldfields. Scale 1 : 5,094,144 
or 81 ‘4 stat. miles to an inch. E. Stanford, London, 1897. Presented by the Pub- 
lisher. 

Peru. Tiellerobe. 

Mapa del Peru. A. F. J. M. Viellerobe. Scale 1 : 2,908,224 or 45 9 stat. miles to 
an inch. Lima, 1896. 

This map, which has been published under the authority of the Government, will 
be useful for purposes of general reforence'. All railways and lines of submarine 
telegraph cables are laid down, and the relative importance of towns is shown by 
symbols. 


FHOTOQBAFHS. 

Baluchistan. Bremner. 

Six photographs of Quetta and surrounding country. Taken from the fort, by 
F. Bremner, Esq. Presented by G. P. Tate, Esq. 

These photographs, which have been taken by Mr. F. Bremner, show views of 
Quetta ami the scenery in its vicinity. Four of them form a connected seiies of views 
l inking towards the east, the remaining two are consecutive pictures looking towards 
tiie west. The spot from which they were taken is a commanding position in the fort 
and the time of year was the early part of the winter. ’ 

The photographs are remarkably good specimens, and convey a very clear idea of 
the station and its environment. 

N3 — It wotHd greatly add to the value of the colleetion of Photo- 
graphs which has boon established in the Map Boom, if aU the Fellows 
of the Society who have taken photographs during their travels would 
forward copies of them to the Map Curator, by whom they will be 
acknowledged. Should the donor have purchased the photographs it 
will be useful for reference if the name of the photographer and his 
address are given. 
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INDEX. 


* Denotes Articles and Papers. 


A. 

Abbate Pacha, Dr. O., Dongola et la 
Jfubie, 551 f 
Abingdon, rise of, 526 
Abyssinia — 

L’Btbiopie, par Dr. Eouire, 551 f 
Mission frangaise en Abyssinie, par S- 
Yigne'ras, 456 t 

Mon voyage en Abyssinie, par S. Kyrillos 
Macaire, 551 1 

Voyages en Abyssinie, par V. Buchs, 
456 t 

Aconcagua, Mr. E. A. Fitzgerald’s Expe- 
dition to, 97, 469, 567 
Address to Her Majesty the Queen from 
the R.G.S., 91, 206; President’s Open- 
ing, Mov. 8, 1897.. 565 ; to the Geogra- 
phical Section of tlic British Association, 
by J. Scott Keltie, 656 t 
Aden — Bombay and Zanzibar, cable in- 
terruptions, 274, 275 
Admiralty Charts, 127, 462, 562 
Admiralty list of oceanic deptlis, etc., 544 
Adriatic — 

Temperatura della superficie del Mare 
Adriatico, del Dr. A. Gavazzi, 554 1 
Aero-physical Observatory, Equipment of 
an, by A. McAdie, 233 t 
Afghanistan — 

Southern Borderlands of, by Captain 
3IcMahon, 227 f 
Africa(n) — 

Acclimatization in, 315 
Africa in, 1897, by E. X. Cust, 649 1 
Afrique Equatoriale, par Dr. A. Poskin, 
649 1 

Antropologia della Stirpe Camitica, by 
G. Sergi, 178, 552 f 
Arrow-poison in. Antidote to, 639 
British Central, Sir H. H. Johnston's 
book on, 339 1; note on, 410; trade 
of, Mr Sharji’s report, 441 
British South, Trigonometrical Survey 
of, 441 

Central Africa since the Death of Liv- 
ingstone, by Rev. W. G.Blaikie,649 f 
Central, M. Foa’s expedition in, 539 ; 

Review of his books, 177 
Cote Urientale d’ Afrique, par M. I’. 
Benoit, 619 t 

No. VI. — llfCElIBER, 1897.] 


4 New Publications. 

Africa(n) — continued. 

Consular Reports on, 440 
Deutsch-Ost-Afrika, Eiseubahnprojekte 
in, von L. Bernhard, 229 t ; Landes- 
aufnahme von, von IVIaercker, 229 t 
Deutseh Siidwestafrika, Wissenschaft- 
liche Aufgaben in, von Dr. K. Dove, 
229 1 ; Vorlaufigen Karte des Kon- 
cessions-Gebietrs des, von Dr. Hart- 
mann, 229 t 

Dwarfs of : Sui oosi Jetti “ popoli nani ” 
deir Africa, by O. Lenz, 228 t 
East. Herr Kaiser’s journey in, 540 : 
cable interruptions on coast of. 274; 
German-Portuguese Boundary in, 637 
Eingeborenen Afrikas, von A. Xaoh- 
tigal. 649 t 

Expeditions ; M. Foa in Nyasa region, 
212; Dr. Esser on Lower Kunene, 
212; Dr. Passarge in Xgami region, 
212; French, various, 213, 539; Ex- 
pe'ditions Anglaiscs en Afrique, by 
Lieut.-Colonel Septans, 120 t 
French explorations in, 213, 539 
Future of. Lecture by Dr. C. Peters,228t 
Geographical progress in, 314 
Geographical exploration in, progress 
of, 566 

Geograpliische Ortsbestimmungen, von 
Dr. L. Ambronn, 121 f 
German East, Herr Lieder’s journey 
in, 326 ; Herr Schillings’ and Lieut. 
Werther’s journeys in, 327; Lieut. 
Engelbardt’s journey in, 328 ; map of, 
by Kiepert and Moikl. 347. 501 
German South-West, Dr. Esser’s ex- 
ploration of, 212 ; Flussthiilor des sUd- 
westlichen Gross-Namalaudes, von F. 
Gessert, t;49 f 

Hamitic Race in. Review of Sergi’s 
book on, 178 

Literature, Recent, by E. Heawood, 172 
Mancaia, the Xatioual Game of, by S. 
Culin, 649 t 

Maps : Miirangu und Itawa, Xeuo 
Eeiserouten in, von Dr. Hassenstein, 
561 ; Deutseh Ost--\frika von Kiepert 
und Moisei, 347, 561 ; Shire High- 
lands, by O. L. Bcringer, :147 
Mlampa-Bai am Xyassa-See. Reise von, 
vou Herr Lieder, 121 f 
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IXDEX. 


AfricaCn) — conthmed. 

Mission Toute'e, Ke'sultats ge'ograplii- 
ques de la, 229 f 

New Africa, The, by A. Schulz and A. 
Hammar, 175, 229 1 

North-West, Documents pour servir a 
I’e'tude du Nord-Ouest Africain, par 

A. Bernard, 552 1 

Nyasa and Tanganyika Districts of, 
Physiographical Features, by J. 
Moore, 289 * 

Photographs of the Italian Possessions 
(Eritrea), by Dr. Schweinfurth, 348 
South, Neues liber Karl Mauchs Fors- 
chungen in Siidostafrika, Ton Dr. 
Schlichter, 552 1 ; A Visit to, by 
Lieut. Levita, 552 f ; En Afrique 
australe et a Madagascar, par H. 
Oindre, 552 1; Eailways in, 328; 
Dr. Passarge’s Expedition in, 212 
Uchungwe Mountains in, Herr von 
Bruchhausen on, 038 
West, boundary delimitation in, 237 ; 
Franco-Germau Boundary in, 035 
Agnimo, Lago, mineral springs, 434 
Aguilar, Dr. R., on the discovery of the 
JIanu river, Peru, 443 
Aguirre, E., Notas geolugicas sobre la 
Sierra de la Tinta, Ool f 
Ahwaz-Burujird road, Per.sia, 593, 597 
Aide-memoire to a Comparison of Certain 
Geoirraphioal Distances, Captain Cleeve 
on, 334 ' 

Aims and Practice of Teaching, by Fr. 
Spencer, 345 t 

Ainu Words as illustrat ive of Customs, etc., 
by Rev. J. Batchelor, 455 t 
Air and Life, by H. de Varigny, 232 f 
-Hr of Towns, The, by Dr. J. B. Cohen, 
232 1 

Aire river, source of. 535 
Aisen, River, Chili, Exploration of the, 
329 ; expedicion esploradora del, por 
Dr. J. Steften, 051 1 

Ak Ata Bai tribe of Turkomans, 571, 575 
note 

Akpara, upper Niger, 352 
Alaska — 

B.ringsstrasse. H. de Windts Eeisen 
an der, 122 t 

Geodetic Positions in, b% C. A. Schott, 
230 t 

Gletsclierbai in, von Dr. G. Greim, 122 1 
Klondike Region, History and Litera- 
ture of the. 031 

Magnetic Decimation in, by C.-\. Schott, 
230 t 

Albania and Epirus — 

Botanischo Origiiial-Karte von Jlittel- 
albanien u. Epirus, von Dr. Bahlacci, 
323, 340 1 

Alboquerque, A., voyages to coast of 
Oman, 015-017 

Albuquerque, A edade de Alfonso de, bv 
J J. de Brito Itebello, 234 f 
Albuquerque, New Mexico. Prof Libboy’s 
expedition to, 214 


Albnrima or Chiriqui bay, 72 

Alcock, Sir Rutherford, Death of, 565 ; 

Obituary of, 643 
Alexandria, climate of, 306 
Algeria — 

L’extreme-Sud algerien et le Touat, par 
Jean Hess, 228 1 

Maps: Carte de TAIgerie (Service 
geograpliique de I’armec), 659 
Algeria and Morocco — 

Documents pour servir a Tetude du 
Nord-Ouest Africain, par A. Bernard, 
552 t 

Zone frontiere de TAIgerie et du Maroc. 
par M. Vidal de la Blache, 552 f 
Alkallia, altitude, etc., of, 393, 397 
Allen, P. R., The Periyar Tunnel, 339 f 
Allum Pot, Yorkshire, 509 
Alps — 

Glaciers des, par Profs. Forel et Du 
Pasquier, 546 1 

Hoehsten Teile der Seealpen, etc., von 
Dr. F. Mader, 646 1 

Hydrographie souterraine . . . du DeVo- 
luy, par M. Martel, 225 t 
Amazon — 

Cable Laving ou the, by A. Siemens, 
122 1, 542 

Navigabilite' de, j^ar M. Carbajal, 341 t 
Nel paese dolle Amazzoni, by Prof. V. 
Grossi, 651 1 

Valleys of the, etc., by C. De Kalb, 651 f 
Amabile, V. M., Carle ge'ncrale de Tile 
de Cuba, 126 

Ambaka, Chemin de Fer d’, 229 f 
Ambon in 1647, door J. E. Heeres, 550 f 
Ambronn, Dr., Gcograpbische Ortsbestim- 
mungen in Ostafrika, 124 f 
Amdrup, Lieut., expedition to Greenland, 
218 

America — 

Canals, Central America, Diplomacy of 
the IJnited States, bv J. G. AVhiteley, 
652 1 

Central : cable - interruptions on west 
coast of. 263 ; cast coast, 267 : Nord- 
liclie Mittel-Amerika, etc., von Dr. 

C. Sapper, 230 1 ; Eegenfall im Mit- 
telaraerika, von Dr. K. Sapper, 214, 
457 1 ; map, 347 

Discovery of, by John Cabot, etc., by S. 

E. Dawson, 456 f 
Expedition to Patagonia, 640 
Fishes of. by D. S. Jordan and B. W. 
Evermann, 121 f 

Geographical progress in, 316, 317 
Limnological investigations in, 322 
Name of, earliest use, 328 
North, Scientific Expeditious in, 214 
South; orography of, 402; Ausichten 
aus Siidamerika, von J. Habel, 122 1, 
543 ; America austral, Cartas escrip- 
tas, por A. L. Mendes, 122 f 
Tropical, Economic Development in, 
Mr. Nicholas on, 122 f, 542 
Amur Geographical Society, The, “Me- 
moirs” of, 211 
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Ancient Trading Centres of the Persian 
Gulf, by Captain A. W. Stiife, 608 • 

Anderson, O. P., Sectional Map of Wash- 
ington, 126 

Anderson. Sir J., on cable fractures, 275 

Andes, Mr. Fitzgerald’s Explorations in 
the, 96 ; Jean Habel’s book on the, note 
on, 513 

Streifzuge in den bolirianischen Anden, 
von E. Mosbacb, 651 1 

Andre'e, Herr, Balloon voyage, 218 ; 
Andree Search Expedition, Norwegian, 
610 

Andre'e, E., Das zweiherrige Dorf Woltorf 
517 1 

Anglo- Australasian Antarctic Conference, 
371 

Anglo-Chinese agreement of June, 1897.. 
2U8 

Anglo-French Boundary Commission in 
Niger Eegions, 238 

Angot, Dr., on the rainfall of Western 
Europe, 631 

Anniversary Meeting of the R.G S., 
1897.. 107* 

Antarctic — 

Anglo-Australasian Conference, 374 
Antarctica, by H. 0. Forbes, 125 1 
Arctic and Antarctic, by A. Trevor- 
Battye, 232 t 

Aufgabe und Stand der Siidpolar- 
forsohung, von R. Mewes, 123 f 
Belgian Expedition under Lieut, de 
Gerlaohe, 331, 611 

Geographischen Erforsohung der Siid- 
polarregion, von 31. Lindeman, 123 f, 

231 1 

Geologie des regions autarctiques, par 
H. Aigtowski, 231 f, 311 1 
Promotion of Further Discovery in the 
Arctic and, by Sir C. B. Blarkham, 
121 1 

Research, progress of, 319, 567 
Sudpol, Der, von Dr. G. BVegener, 312 f 
Treibeis in Siiden, etc., von L. Dinklage, 
312 t 

Anthills of C.ape York Peninsula, by R. 
L. Jack, 231 1 

Anthropogeography — 

Education des indigenes, par P. Vidal 
de la Blache, 231 1 

Geographische Blethode in der Ethno- 
graphie, von Fr. Batzel, 231 f 
Influence of Geographic Environment, 
by Cosmos Blindeletf, 231 1 
Of the Upper Nile Region, 31. Blartonne 
on, 95 

Anthropology of Brittany, by P. Topinard, 
510 1 

Anticosti, par 31. Le Vasseur, 552 f 

Antiucc, Les Fouilles d’, par A. Gayet, 
619 t 

Apennines — 

Development of the Peninsula of the. 
Dr. Th. Fischer on, 633 
Divisione tra I’Appennino Settentrionale 
e il Centrale, del Prof. Eoggero, 451 f 


' Apulia — 

L’orografia delle Puglie, etc., del Prof, 
de Giorgi, 151 f 

Araber, Die 'altere geographische Litter- 
atur der, von P. Schwarz, 231 f 
Arabia, Southern, Herr Hirsch’s book on, 
note on, 438 

Arch cave or Waterfall cave, Ireland, 
5,4 

Archiagnauo group of volcanoes, 416, 
125, 426 

Arco di Bleridiano, Sulle misure di, dell 
^ O. Zanotti-Bianco, 159 f 
' Arco Felice, Lake Avernus, 420, 421 
Arctic — 

Arctic and Antarctic, by A. Trevor- 
Battye, 232 f 

Arctic and Antarctic Eegions, Pro- 
motion of Further Discovery in, by 
Sir C. E. Blarkham, 124 f 
Durch das Polargebiet, von Dr. Nansen, 

: 458 1 

Eisgrenze zwisehen Gronland-Island, 
Spitzbergen, 653 1 

Expeditions: Andree’s, 218 ; Conway’s, 
219; Jackson’s, 415; Peary’s, 2’l8, 
415, 544 

Exploration, progress of, 567, 568 
Geo^aphical progress in, 319 
Glaciers dans les Ee'gions Arctiques et 
Bore'ales, par Ch. Eabot, 652 t 
Light and Plant-growth in the, Prof. 
I BViesuer's researches on, 331 

; Blaps: Arctic Regions, comprising 
1 recent explorations of Peary, Nansen, 

.and Jackson, by A. Heilprin, 125 
, Nansen, Le voyage de, par 31. Zimmer- 
! man, 232 f 

Norwegian Arctic Expedition, Some 
1 Results of the, by Dr. F. Nansen, 

I 123t, 342t 

Norwegische Polarexpedition, von A. 

, Supan, 653 t 

Ocean, W.arm Undercurrent in the. Note 
on, by B. Leigli Smith, 554 1 
I Problems of Nature, by G. Jaeger, traiis- 
' lated by H. G. Sclilichtcr, 123 1 

Seas, 3Ir. Pike’s cruise in the. 543 
Simon. Henry, Occasional Letter, 
Special Nansen Number, 232 f 
Some Problems of Arctic Geology, by 
Dr. J. W. Geogory, 652 1 
Swedish Expedition to the, under Dr. 
Nathorst, 641 

Argtowski, H., Bibliografii . . , Polskiob, 
226 1 : Genealogy of the Sciences, 344 f ; 
Intcict qu’offre poux la ge'ologie I’ex- 
ploration des re'gions antarctiques, 231 1. 
341 t 

Ardaillon. E.. Ee'partition des clire'ticns et 
des musuhuans dans Tile Ciete, 225 f 
Arej, tombs at the, 607 
Argentine Andes, Jc.in Habel’s book on 
tbc, note on, 543 
Argentine boundaries. 215 
Argyll, Duke of, remarks at the Antarctic 
Conference, 377 
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Arica-Mollendo, cable interruptions, 265, 
266 

Arko, borings for fresb water at, 468 
Armentia, F. N., Limites de Bolivia con 
el Peru, 651 1 

Arning, W., Die Wabehe, 121 1 
Arrhenius, S., Einfluss des atmospharis- 
cben Kolilensiiuregehalts, 653 f 
Arrow-poison of Africa, Antidote to, 639 
Artesian beds, 144 

Ascliaftenburg, Ueber ein typisclies 
Lossprofil bei, von G. Klemm, 338 t 
Ashe, Lieut., observations for longitude 
in Canada, 624 
Asia — 

Asia Centrale, I’exploration Roborovski, 

648 t 

Expeditions Anglaisea en Asie, by 
Lieut.-Colonel Septans, 1 19 t 
Geographical progress in, 312, 313, 566 
Hedin, Dr. Sven, journeys in, 92, 209 ; 
Riickkehr von seiner Forschnngsreise, 
von E. Palleske, 339 1 
Histoire de I’Asie, Turcs et Mongols, 
etc., par L Caliun, olSf 
Routes traversed by European and 
Asiatic Explorers, etc.. Sketch-map, 
461 

South-east coasts, cable interruptions, 
276 

Western, A Ride through, by C. Bigbam, 
228 t 

Asia Minor rediscovered, 339 f 
Aspiazu, Dr. Don Agustin, obituary of, 
642 

As-am — 

River-borne trade of. Report. 228 1, 618 t 
Sanitary Report, by Colonel A. Stephen, 
648 1 

Tea Culture in. Report, 648 1 
Astrabad, Persia, 570 
Astraklian, population of, 199 
Astroni, cone and crater of, 425 ; Astroni- 
Cigliauo ridge, 427 
Astronomy — 

Tables used in the Xautical Almanac 
Office, etc., 232 f 

Athaba.sca Lake and Churchill River, 
Report on Country between, by ,1. Burr 
Tyrrell and D. B. Dowling, 12 1 f 
Atlantic Currents, chaits of, note on, 100 
Atlantic Ocean — 

Atlanthiue Xord; vents, etc., by A. 

Hautreux. 051 f 
Cable fractures in tlie, 261 
Current Charts of the, 128 
Pilot Charts of tlie, 128, 461, 563 
Atlases— 

Atlas a eclielle uni forme propose, par 
Guyon et Eeelus, 459 f 
Atlas Univcrsel de Geographie, par 
JLM. de Saint- Jlartm ct Sehr.ider, 
126 

Historical Atl.is of Jlodern Europe, Ijv 
R. Ij. Poole, 126, 235, .559, 6.5.S 
Our Empire Atlas, by W. A. K. 
Johns'.oii, 235 


Atmospliariscben Koblensauregehalts auf 
die Temperatur, von S. Arrhenius, 653 1 
Atmosphere in Relation to Human Life 
and Health, by P. A. R Russell, 232 1 
Atmosplieric Actinometry, etc., by E. 

Duclaux, 233 t, 653 f 
Atrek river, Persia, 572, 577 
Atteridge, Captain A. H., The Dongola 
Expedition of 1896 . . 340 f 
Auerbach, M., Le regime de TOder, 451 1 
Australasia — 

Geograpbischen Forscbungen und 
Reisen. von H. Greffralh, 652 f 
Geological Society of, Inaugural Address 
by Jas. Stirling, 231 f 
Im australiscben Busch und an doii 
Kiisten des Korallenmeeres, von E. 
Semon, 122 f, 217 

Seven Colonies of, by T. A. Coghlan, 
311 1 

AustraUa(n) — 

Alps or Snowv Mountains, by E. Helms, 
231 1 

Australie. L’, par H. Bireher, 553 1 
Calvert Expedition, funeral of the lost 
members of the, 444 
Colonies, Growth and Progress, by W. 
Harper, 231 1 

Discovery of the Eastern Coast of Xew 
Holland. Notes on, by A. C. Mac- 
donald, 652 t 

Expeditions : Mr. Fletcher’s, 216 ; Mr. 

Harsli-tl’s, 216; Mr. Hiibbe’s, 216 
Geographical progress in, 018 
Horn Expo iition to, 51 
Market Fishes, etc., of, By W. Saville- 
Keiit, 34 1 1 

Types of Australian Weather, by H. A. 

Hunt, 123 1 

Year-Book for 1897, by Hun. E 1. 
Grovilic, 341 f 
Austiia— 

Vcstiiik Krai Ceske Spoleeuosti Xiiuk, 
by Dr. J. Frejlach, 646 t 
Austiian Alp.s — 

Niederen Tauerii, Orometri.sches uus 
den, von F. Sebonberger, 546 t 
Wiener Schneebi-rg, Bihn auf den, voii 
F. Umlauft, 546 f 

Averims group of mountrins, 416, 419; 

Lake, 42 ), 433 
Ayraara Indians, 82 

Aymonier. E , Le Cambodge et ses munu- 
ments, 5i9t 

B. 

B.vasch, Dr. E .Die Antiinge des modernen 
\erkthr3 Hamburgs mit Vorderindion 
u. Ostasieu, 234 f 
Bacoli, Italy, 417 

Baddeley, M. J. B .Thorough Guide Series, 
Yorksliire, 453 f ; Ireland, 451 1 
Baden-Powell, B. H., A Study of the 
Dakhan Villages, 1 19 f 
Baden-Powell, Colonel, The JIatabele 
Campaign, 1896. .310 f 
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Baedeker, K., Handbook for Travellers, 
Belgium and Holland, 338 1 : Great 
Britain, 451 ; Northern Germany, 118 f : 
Switzerland, etc., 453 1 
Baffin Bay, Climate in, Mr. Tarr on, 442 
Bagnoli, mineral springs, 434 
Bagshaw cave, Derbyshire, 508 
Baguales mountains, Patagonia,. 4 05 
Bag we river. West Africa, 242 
Bahia — Bio de Janeiro, cable interruptions, 
268 

Bahrein, 592 

Baia, volcanoes of, 415, 419; mineral 
springs at, 433 

Bailey, Colonel, on forestry in India, 473 
Bain, H. F., A Sketch of the Geology of 
Mexico, 456 1 

Baker, Sir Sherston, John Cabot and the 
Discovery of Newfoundland, 460 t 
Baku, population of, 199 
Ba Kubabe tribe, Most Africa, 212 
Baloh, E. S., Ascents near Saas, 226 1: 
Ice-Cave Hunting in Central Europe, 
546 1 

Baldacci, Dr., On the Botanical Geography 
of Albania and Epirus, 323 ; map, 346 
Baldivicso, Pastor, Informe que presenta 
al Seuor Ministro de Colonizacidn, etc., 
341 1 

Balfour shoal. Dr. J. Murrav’s paper on 
the, 100 

Bali, altitude, etc., of, 393, 397 
Ballena bay, Costa Eica, 61 
Balloon voyage to the North Pole, Herr 
Andrce’s, 218 
Ballooning — 

Internatioualen Ballonfahrt, von II. 
Hergesell, 343 1 

Navigation ae'rhydrique. etc., par M. 
Pesce, 343 f 

Sur les trois ascensions fr;m 9 aises. Note 
de MJI. Hermite et Besangon, 343 1 
Baltic Glacier, The Last Great, by J. 

Geikie, 450 t 
Balucliistan — 

Photographs of, taken by Blajor Yate, 
236 

Volcanic and other Bocks, Notes on, etc., 
by Lieut -General and Captain Mc- 
Blalion, 455 f 
Biimpur, jMakran, 221 
Bananas of Costa Eica, 80 
Bangweolo, Lake, 3U0 
Baptista Agnese and American Carto- 
graphy in the Sixteenth Century, by J. 
\Vin3or, 460 f 

Baratta, 31., Osservazioni fatte al Vesuvio, 
453 t : Sui tel remoti della Eomagna del 
1781.. 452 t 

Barometer, Portable Blercurial, by Captain 
Deasy, 203 

Barometriea. I progress! della livcllazionc, 
del B. do Benedictis, 459 t 
Barre, H., Notes sur I’Empire Colonial de 
rAllemagne, 556 t 

Barrois, Ch., Des divisions geographiques 
de la Bretagne, 225 t 


: Barth, J. P., Overzicht der Afdeeling 
: Soekadana, 550 f 

I Bartholomew’s Bead Blap of England and 
I BVales, 558 ; Donegal and Isle of Wight, 

; 559 ; North-West Frontier of India, 559 ; 

New Eedueed Ordnance Survey of 
Northumberland, 657; Tourist 3Iap of 
Egypt and the Lower Nile, 660 
Basman, Beluchistan, 589 
Basutoland — 

Mceurs, coutumes . . . des Ba-Souto, 
par E. Jacottet, 340 f 
Bataklaudeu ten Noorden van het Toba- 
meer, door C. J. IVestenberg, 550 t 
, Batang-Natal, Groot-BIaiideling en, door 
' T. Heyting, 550 f 
Batavia - Singapore, cable interruptions, 
276 

Batchelor, Bev. J , Ainu Words as illus- 
trative of Customs, etc., 455 1 
Bauer, L. A , On the Component Fields of 
the Earth’s Permanent Magnetism, 
234 1 

Baume-les-BIessieurs, La Grotte de, par 
Ed. Eenanld, 547 1 

Baxendell, J., Borough of Southport, 
Bleteorological Department, Eeport, 
etc., 227 1 

Baziba tribe, Victoria Nyanza, 96 
Bear, 3V. E., The Food Supply of 3Ian- 
chester, 454 1 

Bedouins of Siwa, 598, 603 
Beekman. A. A., BVaterwegen in Oud- 
Hollan<l, 547 1 

Bchagle, 31. de, e.xplorations in Lake Chad 
Eegion, 539 

Behring Sea, Eeport by Prof. Thompson 
on his Bli.ssion to, 650 f 
Belgian Antarctic Expedition underLieut. 

de Gerlache, 331, 641 
Belgium and Holland, Handbook for 
Travellers, by K. Baedeker, 338 f 
Bell, Bobert, Evidences of . . . rising of 
the Land along Bell Elver, 230 f ; Geo- 
graphical Distribution of Forest Trees 
in Canada, 340 1 : Eecent Explorations 
to the South of Hudson Bay, 1*, 553 f ; 
Surveys in Labrador peninsula and 
Ontario, 626, 627 

Bellary District, Geology of the, by E. B. 
Foote, 120 1 

Beluchistan-Afghan Frontier, Volcanoes 
of the, 588 note 
Benaco — 

Alcune notizie fisiche sulle acque del, 
del Doth A. Garbini, 451 f 
Benedictis, B. De, I progress! della livel- 
lazione Barometriea. 450 1 : Lavori . . . 
nell’ Instituto Geografico Militarc per 
U Carta d’ltalia, 451 f 
Benest, H., on cablo fractures, 262 
Bengal — 

Premiers habitants du Beugala. etc , 
par E. P. de Gryse, 648 f 
Beni — • 

Exjdoracion del Eio Beni, por tl Dr. 
Heath, 230 f 
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Benin, distance from, to Bida, 371 
Benin Massacre, Tlie, by Captain Bois- 
ragon, 650 t 

Benincasa e del suo Portolana, by G. 
Bruzzo, G54 1 

Bennikoro, altitude, etc., of, 301 
Benoit, F., La Cote Orieiitale d’Afriqne, 
61il t 

Bent, J, Th., Tire Island of Socotra, 121 1 
Berea Futamba, aliituile, etc., of, 391 
Beieclmuii" der I,ehre, Die, von E. 
Sclilagintweit, 657 t 

Berghaus, Dr. H., Chart of the World, 
236 

Beringer, O. L., Map of the Shire High- 
lands, 317 

Bermuda and the Tropics, Glimpses of 
Life in, by Margaiet Newton, 231 1 
Bermuda Islands, Changes of Level in. by 
B. S. Tarr, 310 f : Geology of the, Mr. 
E. S. Tarr on, 639 

Bernard, A.,. Documents pour servir a 
I’e'tude du Nord-Ouest Africain, 552 1 
Bernhard, L., Ueber Eiaenbahnprojekte 
in Deutsoh-Ost-Afrika, 229 f 
Bertacchi, Prof. C., La Birmania e il 
•viaggio di Leonardo Pea, 339 t 
Bertoliui, Prof., I fiumi resorgira . . . 

al territorio veneto, 617 1 
Bevan, Davies and Haverfield, An Archreo- 
logioal Survey of Herefordshire, 227 1 
Bszold, W. von, Ergebnisse iler Niedor- 
schlags-Beobaehtungcn, I,S91..151 f; 
Bericht fiber die Thaligkeit . . . Mc- 
tcorologisolien lustituts, 617 f 
Bibliography — 

Bibliographie aunuelle — Annales de 
Geographic, 655 t 

Bibliography of Geography, by W. S. 
Sonneiiachein. 055 t 

Cataloghi e ITstituto Internazionale di 
Bibhograiia, by D. Cailovi, .555 1 
Genealogy ot the Sciences as basi.s of. 

by H. Ar^towski, 311 1 
< ieological, by Prof. De Margerie, note 
on, 332 

Index to Periodicals, 313t ; Geographical 
Index to Books, etc. (M'ar Gffice), 
341 1 ; to .Tournal of the Geological 
S' ciety, 311 1; to Proceedings of the 
Eoyal Colonial Institute, 555 1 
Orientalische Bibliographie, von Muller 
und Scberman, 311 f 
Travaux scieutifiijues jiublies, par 51, 
Thoulet, N'otice sur Its, 556 f 
Bibliotheca Geographica German!®, von 
P. E. Eichter, 547 1 
Bida, upper Niger, 359-362 
Biclz, Dr. E. A. (BiograpliyC, 313 f 
Bigliaro, C., A Eide through Western Asia, 
228 t 

Bigoni, Prof. G., La geografia nelle scuole 
classiclie, 315 f 

Bigot, A., Sur les depots jileistuceiies . . . 

basse Normandie, 616 f 
Bille, Mr., remarks on receiving awards for 
Dr. Thoroddsen and Lieut. Eyder. 109 


Biography, National, Dictionary of, by 
Sidney Lee, 313 1 

Birch-bark canoe of natives of Canada, 3, 4 
Bircher, H , L’ Australia, 553 f 
Birmingham, growth of, 529 
Biscay, Bav of, cable fractures in, 272 
Bishop, Mrs. Isabella, A Journey in 
Western Sze chuan, 19*, 549t: Missions 
in Cliina, Corea, and Japan, loot: 
remarks on “Eecent Journeys in 
Persia,” 597 

Bisraarekbiirg, Eeisebcricht des Missiou- 
Urs A. Mischlich in, 121 f 
Bittner und Tomaschek, Drs , Die topo- 
graphi-chen Capitel des Indischen 
Seespiegels Mohir, 339 f 
Black, C. E, D., The Eailway to India, 
227 t 

Black Sea, population in vicinity of, 199- 
201 

Blaikie, Eev. W. G., Central Africa since 
the death of Livingstone, 649 1 
Blaikie, W. B., Itinerary of Prince Ch. 
Ed. Stuart, 227 t ; on the wanderings 
of Prince Charles Edward, 324 
Blake, Eev. J. F., On some Superficial 
Deposits in Cutcli, 119 t 
Blanchet, M., Le D.jebel Demmer, 229 f 
Boala Karafaia, altitude, etc., of, 394 
Bogdanovitch, M., C-Vploiations in Eastern 
Siberia, 635 

Bohemia. Tcheques et la Boheme Con- 
temporaine, par J. Buurlior, 338 1 
Boisragon, Captain, The Benin Massacre, 
650 1 

Bokhara — 

Exploration of, by Colonel Kouzuetsoff, 
210 

Eeise nacli Ost-Boohara, von W. Eiek- 
mors, 120 1 

Eussians in Bokhara and Khiva, 198 
Boliv ia — 

Ciiestion de Limites entre Bolivia y el 
Peru, 553 t 

Expluraciones efeotuadag eu el Norte 
de la Eepublica, 553 1 
E.x plorations in Bolivia and Peru, by 
Colonel Munos and otheis, 143 
Informe que presenta al Sefior Ministro 
de Colonizaeio'n, . . . P. Baldivieso, 
311 t 

Limites de, enn el Peru, por E. N. 
Armentia, 651 1 

Mapa Postal de, by V. E. Sanjines, 347 
Bolton, H., Physical Geography of Nortli- 
Ea.st Lancashire, 227 t 
Bonbonkoro, altitude, etc., of, 394 
Bonin, M., Journey in the Chinese Empire, 
94 

Borchardt, L., Ueber das Alter des Sphinx 
bei Giseh, 619 f 

Borchgrevink, Herr, expedition to the 
Antarctic, 567 
Boria, altitude, etc., of, 391 
Boring Experiments at Funafuti, 217 
Boring for fresh water through granite 
rocks, by Sir C E. Maikham, 465 * 
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Borneo — 

Overzicht der Afdeeling Soekadana, 
door J. P. Barth, 550 1 
Borodovski, L., Map of Manchuria, 126 
Botanical Geography of Middle Albania 
and Epirus, Dr. Baldaoci on, 323 
Botletli river, South Africa, 213 
Bottego, Captain, Expedition in Somali- 
land, 326; Geographical Kesults of the, 
439 

Botto, A., Storia della Cartografla italiana, 
452 1 

Bougarone, Cap, Excursion dans la re'gion 
forestiere du, par E. Doutte, 456 1 
Boulder-Clays of the Great Plains, 
are they marine? by G. M. Dawson, 121t 
Boundary between Mexico and British 
Honduras, 541 

Boundary delimitation in West Africa, 237 
Franco-German, in West Africa, 635 ; 
Germau-Portuguese, in East Africa, 637 
Bourlier, Jean, Les Tcheques et la 
Boheme Contemporaine, 338 t 
Bourne, E. S. A., on the new rapid on the 
Yaug-tse, 191 * 

Bowen, Hon. Cli., remarks at the An- 
tarctic Conference, 384 
Brabourne Papers, The, 231 f 
Bradyseismio action in oceans, 130, 131 
Branodonum, Eoman town of, 514 
Brard, Paler, Der \'ictoria Nyanza, 96, 
229 1 

Brasseur, C., L’Urua, pavs des Balubas, 
340 1 

Brasseur, 51,, Explorations in the Congo 
Basin, 637 
Brazil — 

Fiihrer fiir den Auswanderer nach 
Biasilien, von A. Papstein, 651 t 
Geologia e Mineralogia del Brasile, del 
Prof. V. Grossi, 341 f 
Indianerstiimme Brasiliens, etc., von A. 
Vierkandt, 631 f 

Naturforscherfahrt nach dem Litoral, 
etc., von Dr. E. A. Goeldi, 341 1 
Xingii paraense, par C. A. Philippin, 
341 t 

Bremen und Verden, Die Herzogtiimer, 
von Dr. Oehimann, 547 t 
Bremner, F., Photographs of Quetta and 
surrounding country, 660 
Brenier, 51., journey in China, 439 
Bretagne, Des divisions ge'ographiques de 
la, par Ch. Barrels, 223 f 
Brezze di 5Ionte, Breve contribute alio 
studio delle, del O. 5Iarinelli, 312 f 
Brice, A. 51., letter from, ou Prof. Cope- 
land’s Revised 5Iap of Franz Josef Land, 
336 

Brigham, A. P., Lakes : a Study for 
Teachers, 1 24 t 

Brisbane and Suburbs, 5Iap of, issued 
with ‘ Pugh’s Almanac,’ 462 
Bristol, early port of, 524, 525; memorial 
tower to Cabot in, 213 
Britisli and Irish Ports, Tide-tables for the, 
by Captains Harris and Goalen, 548 f 


j British Association, Geography at the, 
I Toronto, 1897.. 471; Address to the 
I Geographical Section of the, by J. Scott 

Keltic, 656 1; Handbook of Canada, 
650 1 

I British Caves and Speleology, by E. A. 

I Slartel, 500 

British Central Africa ; see Africa 
British Columbia — 

Map of the Kootenay District, by 
' Fletcher, 561 

Topographical surveys in, 629 
British Expedition to the Jub, 211 
British Guiana, Goldand Forest Industrii s 
of. Report, 652 t 

British Honduras ; Addresses of IVelcome 
to Sir A. Jiloloney, 230 f; and Mexico, 
Boundary between, 541 
British imports and exports in Africa, 
440 

British Islands, Volcanoes of the, by Sir 
A. Geikie, note on, 307 
British New Guinea : see New Guinea 
British Territory, Notes on Exploration 
within, 655 1 

Brittany, Antliropology of, by Prof. P. 
Topinard. 546 f 

Brive,Environs de, Les Grottesartificielles 
des, par P, Lalande, 546 t 
Broadback river, Canada, 11 
Brosch island, Franz Josef Land, 185 
Brose, 51., Deutsche Koloniailiteratur, von 
1884-95.. 656 t 

Brown, R., Origin of the Ancient Northern 
Constellation figures, 345 t 
BnicUhauseii, Herr von, on the Uchungwe 
5Iountains, 638 

Briiekner, Prof., on height of rivers, 620 
Biiinn, Cajie, Franz Josef Laud, 186 
Biuzzo, G., Di Grazioso Buniucasa e del 
suo Portolauo, 654 t 

Bryce, Jas., ou the Economic Geograjihy 
of Rhodesia, 474 

Buebs, V., Voyages eii Abyssinie, 456 t 
Buddha’s Birth and Death, Tibeiaii 
Guide-books to the I.ost Sites of the, by 
L. A. IVaddell. 453 f 
Buenos Ayres — 

Agriculture, TElevage . . . dans la 
Province en 1895 .. 553 f 
Aimuaire Statistique de, 651 1 
Bujnurd, Persia, 576, 577 
Bukhara : see Bukhara 
Biilow, \V. V., Die Diirre des Jahres 1806 
anf der Insel Savaii, 123 f 
Buluwayo, railways to, 328 
. Bumban, altitude, etc., of, 240, .393, 397 
Buria, altitude, etc., of, 393, 397 
Burma — 

Birmania o 11 viaggio di Leonardo Ecu, 
by Prof. C. Bertacclii, 339 t 
Trade between, and Yunnan, 209 
Burmese Frontier Districts, Reports on, 
by otficers of the Intelligence branch, 
323 

Burmese 5Var, Vnpiiblished Document 
relating to tlie First, 618 1 
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Burmo-Chiiiese Frontier, etc., by E. H. 
Parker, 228 t 

Burnley, "VV. H., Tobacco and Cotton Cul- 
tivation in the British West India 
Colonies, 052 f 

C. 

Cable Dislocation per mile per Year, 
table of, 281 

Cable fracture. Prof. John Milne on, 25tt 
et seq. 

Cable Laying on the Amazon River, by 
A. Siemens, 122 1- 512 
Cabot — 

Celebrations in Canada and Bristol. 213 
Discovery of North America by John 
Cabot, etc., by H. Hariisse, 554 f 
Entdeckung Nordamerikas durch Gio- 
vanni Caboto, von S. Enge, 551 f 
John Cabot : an Anniversary Story, 231 f 
John Cabot and the discovery of New- 
foundland, by Sir Sherston Baker, 

loot 

Quarto centenario della scoperta del 
continente Nord-Ameiicano, 654 1 
Sebustien Cabot . . . considere comme 
Cartographe, par H. Harrisse, 551 1 
Zur Erinueruiig an die Entdeckung 
Nord-Amerikas,vou Dr Wolkenhaucr, 
655 t 

Cadell. H. M., A Visit to Mount Taraweia, 
123 1 

Cagayan Sulu, its Customs, etc., by E. F. 
Skeitohly, Jliil t, 537 

Cahun, L., Introduction a THistoire do 
TAsie, 518 t, 

Calabria, Sulla forma di alcunc Costo 
della, dell E. Curtcse, 151 1 ; terraces 
of, 633 

Cahlera — Antofagasta, cable interruptions. 
265 

California- — 

En liird till Baja California och Sonora, 
af G. Eiscn. -156 1 

Inyo Eange, Po^t-Pleistocene Elevation 
of the, by Ch. D. Walcott, 156 t 
Mountains of, bv J. Muir, 311 f 
Submerged Valleys of Coast of, by G. 
Davidson, 156 f 

Callwell, Major, A Glimpse of the Late 
War, 153 1 

Calvert Expedition, Funeral of the Lost 
Members ot the. 111 
Camade or Caraadiii, llii 
Camaldoli ■ Hills and valleys of, rnor- 
phourapliy of, 177 ; drainage area, and 
explanation of structure, 18!1; character 
of rocks, etc., 190; katabolic agents, 
492; subacrial erosion, l‘,t3 ; vine- 
growing, 195 : vegetation, 196 ; chest- 
nut woods, 196 ; typical valley. 197 ; 
maps and diagrams, explanatious of, 
199 ; volcanoes, 116, 127 
t.'ambodgo et ses monumonts, par E. 
Aymonier, 519 f 

Camels of the Pal®arctic Eegiou, 88 


Cameron gulf. Lake Tanganyika, 298 
Cameroons, Lieut. Baron von Stein’s ex- 
irloiations in tbe, 638 
Campana, Cratere di, Italy, 123, 133, 180 
C’aiiipbell, Eobert, discovery of the Yukon 
river, 63 1 

Campi Phlegraji, 411 ; Bibliography of, 
435 

Campiglione, crater wall of, 421, 423 
Campos, E. T,, La Geografi'a eu 1895.. 

556 1 
Canada— 

Anticosti, esquisse historique et geo- 
grapliique, par N. Le Vasseur, 552 f 
Are the Boulder-Clays of the Great 
Plains Marine? by G. M. Dawson, 
121 1 

Athabasca Lake and Churchill Eiver, 
Eeport on Country between, by J. 
Burr Tyrrell and D. B. Dowling, i21 1 
Bell Eiver, Differential rising of the 
Land along, by Eobert Bell, 230 f 
Cabot celebrations in, 213 
Explorations, Eecent, in, by Dawson. 

Tyrrell, and Low, 229 1 
Forest trees in, by Dr. E, Bell, 310 1 
Geographical progress in, 316 
Geological . . . Map of the Lake of the 
Woods, 235 

Geological Survey of. Eeport on Mineral 
Statistics, etc., by E. D, Ingall, 230 f: 
Annual Eeport, 121 t; Topographical 
Work of tile, by J. Burr Tyrrell, 
623 * ; Annual Eeport, 650 1 
Handbook of (Britisli Association), 650 f 
Labrador Peninsula, Eeport on Explora- 
tions in the, by A. P. Low, 121 f 
Maps ; Eaihvays of, 162 
Nortliern, I.ecture on, by H. O’Sullivan, 
552 1 

St. Jolm Eiver. Tidal Phenomena of 
tlie, by A. W. Duff, 650 | 

Tides and Currents in Canadian Waters, 
by IV. Bell Dawson, 553 t 
Western Canada, Before and Since Con- 
federation, by Sir D. A. Smith, 121 1 
Canadian Pacific Eiiilway and the British 
Association, 176 

Canals and Navigable Elvers of England, 
by L E. Wells, 227 f 
Canals, Central .Vmetican, 'Tlie Diploinacv 
of the United States in regard to, bv 
J. G. Whiteley, 6.52 f 
Caiiiiey, H. Leigh, The 'Winter Climate of 
Egypt, 5.51 1 
Cantabrian mountains — 

Die PicoB de Europa, von A. Penck. 226 t 
Capbreton, I.’ancien port de, par 51, J. 
Gabarra, 616 t 

Cape Breton Island, topographical snrvevs 
in, 626 

Cape Colony— 

Coalfields of, by P. .Tolms, 551 t 
Cape York mcteoiitc, tlie, 11.5, 511 
Carliaj-il, M., Navigability de’l’Amazone, 
341 1 

Car-dyke, Eoman navigable trencli, 515 
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Carey and Tuck, Messrs., The Chiu Hills, 
211 

Carey, Lieut., report on the jade-mines 
district. 325 
Caribs of Costa Eica, 80 
Carolina, South, Applied Physiography 
in, by L. C. Glenn, 457 t 
Carranza, Dr. D. L., Memoria que el pre- 
sidente de la Sociedad Geogralica de 
Lima presents, etc., 556 t 
Carriere, G., La Grotte de Dargilan, 547 1 
Carter, Sir G. T., The Colony of Lagos, 
456 1, 551 1 

Cartes lithologiques sous-marines, par M. 

Thoulet, 554 f 
Cartography — 

Atlas a e'chelle uniforme propose par 
Guyou et Eeolus, 450 f 
Baptists Agnese and American Carto- 
graphy in the Sixteenth Century, by 
J. AVTnsor, 460 t 

Cartes Marines, Notice sur les, par G. 
LaxieuTille, 459 f 

Development of Cartography of America, 
by Dr. S. Kuge, 460 t 
Kartenerzeuguiig, Teohnik der, von A. 
von Hiibl, 459 f 

Photogrammeti'ie . . . der Militiir-Map- 
pierung, von A. Eummer, 459 t 
Terraindarstellung mit Schiefer Bc- 
leuchtung, von C. E. von Steeb, 459 t 
Casement, E , on the trade of Luuren^o 
Blarques, 440 

Cassanello, G., Dei lavori idrograflei c 
talassografloi, 342 f 
CastcUuccio, Vallone, 482 
(Jatalogues : see Bibliography 
Catchment areas and their drainage 
channels, 479 

Caucasia, population of. 198, 201 
Caucasus — ■ 

Maps : Kharthwelische Sprachgebiet 
im Sudweslichen Kaukasus, von Dr. 
H. Schuchardt, 316 

Cavendish, Mr., expedition to Lake Ru- 
dolf, 338, 566 
Caverns ; see Speleology 
Caves of Great Britain, ,iOO-509 
Cavone delle Xoce, 484, 486 
Ceara — Pernambuco, cable interruptions, 
268 

Celti.-?, Conrad, in seinen Bozichungen ziir 
Geographie, von Dr. Th. Geiger, 655 1 
Ceuleneer, A. de, L’ile de Ciete, 453 t 
Ceylon — 

Ceylon und seine Bewohner, von Dr. 
W. Geiger, 227 f 

Kurune'gala District, Ancient C.ties in, 
by F. II. Modder, 455 f 
Chad, Lake, region of, French explora- 
tions in, 539 

Challengtr Expedition Reports, Portraits 
of the Contributors, 344 f 
Chamberlain, B. H., Contributions to a 
Bibliography of Luchu, 550 f 
Chamberlin, T. C., Glacial Studios in 
Greenland, 124 1 


I Chambeyron, E., LTsle de Crete, 548 t 
I Champagne, La falaise de, par E. Chan- 
I triot, 225 f 

; Channel Islands, Charts of Tidal Streams 
near the, by F. H. Collins, 125 
Chautroit, E., La falaise de Champagne, 
etc., 225 1 

Chapaux, A., Le Congo, historique, diplo- 
matique, etc., 649 1 
Chapman, A., Wild Norway, 225 f 
Charles Edward, Prince, The Wanderings 
of, Mr. Blaikie on, 324 
Charts — 

Admiralty, 127, 462, 562 
Cancelled, 128, 463, 562 
Corrected, 128, 463, 563 
United States Hydrographic, 128, 348, 
464, 563 

(.‘harts of the Atlantic Currents, note on, 
100 

Chekel Tan, Beluchistan, 587 
Cheng-tu plain, Sze-chuan, 24 
(fhenunda’s, position and height of, 171, 
172 ; people of, 158 
Chester, Roman site at, 522 
Chiaja crater, 429 
Chicago, longitudes, 624 
Chichen-Itza,Neuere Forsohungen in,651 f 
(.'hill. Exploration of tire Aisen River in, 
329 ; survey of, Dr. P. Kruger On, 215 
Chili and Argentine — 
Chilcniscli-Argentinischen Grenzregion 
im Feuerland, Karte der, 561 
Boundary (lueslion. Dr. Steffen on, 214 
Chiloe'— 

Estudios googriificos . . . sobre, por R. 
Maldonado, 122 t 

Cbilovi, D., (.'ataloghi e ITstituto Inter- 
naziouale di Bibliogratla, 555 + 

Cbiltern Hundreds, The, by A. J. Foster, 

list 

Chiu Hills, The, by R. S. Carey and H. N. 
Tuck,2Il; Piiotographs of Natives and 
Scenery, by Captain Rigby, 464; Lan- 
guage of tlio Lais as spoken by Tribes 
in the, by A. G. E. Newland, 648 t 
China — 

Commerce de la Chine, by F. Dujardin- 
Beaumetz, 549 t 

Corea and Japan, Missions in, by Mrs. 
Bishop. 455 f 

Cotes dc Cliine, par M. Lievro, 339 1 
Developpement e'connmique de la Chino 
et du Japon, par U. Pila, 549 t 
Eisenbahntrago in, von H. Feigl, 648 t 
Great Plain of. Dr. von CUoliioky on 
hydrography of, 538 
Imperial Maritime (.'ustoms, Eepoits of 
Trade, etc., 51tt f 

Lightliouses, Buoys, etc.. List for 1897 
..227t 

Lyonese Commeicial Mission to, 94, 439 
Mesny's Chinese Miscellany, 119 t 
Ncderlauders in, dour W. Groeueveldt, 
618 1 

Western, Three Years in, bv A. Hosie, 
549 1 
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China — continued. 

Western Sze-ohuan, A Journey in, by 
Mrs. Bishop, 519 f 
Chinese and British Boundaries, 208 
Chinese Empire, M. Bonin's journey in 
the, 91 

Chinese Eefu^ees ... in Mito, by E. AV. 

Clement, 455 1 
Chirripu volcano, 64 

Chisholm, G. G., On the Distribution of 
Towns and Villages in Eogl.md, 511 * ; 
On the Relativity of Geographical Ad- 
vantages, 654 1 

Chobe and Okavanga rivers, 175 
Cholnoky, Dr. von, on hydrography of the 
Great Plain of China. 538 
Chuaula chief. Central Africa, 162; posi- 
tion of village, 171 

Chubs or stone-carriers of Canadian rivers, 
16 

Church, Colonel G. E.. Costa Rica, 56 * 
Church Missionary Society, Proceedings 
of the, 655 1 

Churchill, H. L., Photographs of Persia, 
564 

Chuv — Montevideo, cable interruptions, 
268 

Cigliano, cone and crater, 427 
Cities, Location of. Some Geographic 
Causes determining the, by E. C. 
Semple, 654 t 

Civilisation, A Measure of, by Marcus 
Rubiu, 234 t 

Clancey, C. J., Aid io Land-Surveying, 
124 t 

Clarke, Sir Andrew, remarks at the Ant- 
arctic Conference, 383 
( 'lausentum, site of Roman town of, 513 
Clayton, Coh nel. Consular Experiences in 
Turkey, 54S 

Cleeve, Captain, on an Aide-Memoire to 
a Comparison of certain Geographical 
Distances, 334 

Clement, E. W., Chinese Refugees ... in 
Mito, 455 t 
Climate — 

Limites ge'ographiques du Climat Tem- 
pere, par J. Gebelin. 233 f 
Ot the Congo, 442 ; of Davis and BatSn 
bays, 442 

Recent Researches on, by H. N. Dick- 
son, 303 

< 'oalfields in Sze-chuan, 21 
Cochrane. Mr., tiurveys in Manitoba, 628 
Cocos bay, Costa Rica, 61 
Cocos island, 73 

Coghlan, T. A., Statistical Account of the 
Seven ( 'olonies of Austialasia, 341 1 
t/ohen. Dr. .1. B., The Air of Towns, 232 1 
Collie, Dr. J. Norman, Note on a Poi table 
Mercurial Barometer, 206 
Collins, F. H, Cliarts of Tidal Streams 
near the Cliaiinel Islands, etc., 125 
( olombia and Costa Rica boundaries, 57 
Colombia — 

Colombia e la sua situazione economica, 
di R. de Dorfo, 457 t 


Colombia — continued. 

Beisebriefe aus Colombia, von Dr. F. 
Begel, 330, 457 f 

Colonial Empire of 1837, by E. Salmon, 
344 1 

Colonial- und Weltverkehrskarte, Begleit- 
worte zur, 654 f 

Colonization, Systems of, by J. B. Kevins, 
654 t 

Colorado river, Costa Rica, 68 
Columba, Prof., La tradizione geografica 
dell’ eta romana, 460 f 
Combes, P., L’ile de Crete, 453 f 
Cone valleys and drainage, 479, 483 
Congo — 

Arabs, Fall of the, by S. L. Hinde, 
Review of, 174 

Basin, M. Brasseur’s explorations in 
the, 637 

Climate of the, 442 

Congo doit etre notre Java, par .1. 
Leclercq, 649 f 

Historique, diplomatique, etc., par A. 
Chapaux, 649 f 

Mongalaflusses in Centralafrika (Kon- 
gostaat), von F. Thonuer, 649 1 
State, trade of the, Mr. Pickersgill’s 
leport, 441 

Connecticut Valley, Geographic Features 
of the, by AV. Orr, 122 t 
C'Cistantinople, Letters fiom, by Mrs. 
Max Miillcr, 118 t 

Cunstellatioii-figures, Origin of the Ancient 
Northern. 1>y R. Brown. 345 t 
Consular Experiences in Turkey, by 
Colonel Clayton, 518 1 
Consular Reports. African, for 1896.. 440 
Conway, Sir W. M. — 

Expedition to Spitsbergen, 21!l 
Letter on the h'ormation of a Lake in 
Nagar, 107 

Tlie First Crossing of Spitsbergen, 179. 
232 1 

Cool, Captain, book on Lombok Island, 98 
Coolidge. W. A. B., (iuelques noms de 
lieux dans la vallee do Saas, 226 f 
Cooper, A. J., A New Theory of the 
Stability of Ships, 656 f 
Cope, E. b.. Obituaries of. by P. Frazer 
and J. S. Kingsley, 343 f 
Copeland, Prof. R., On a Revised Map of 
Kaiser Franz Josef Laud, etc,, 180 ; 
letter fiom A. M. Brice on the same, 336 
Coral-boring Experiments at FiiiiafLiti 
217 

Cordillera of Patagonia, 402 
Corinth, Gulf of, cable fractures in, 271 
Cornet, . 1 ., Observations sur les Terrains 
Ancieus dti Katanga, 121 1 
Cormsli. C. J., Outdoor Life in Holland, 
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Cornish, Mr., on trade of Zanzibar, 440 
Coron.ido E.xpeditioii, t5t0-42, by G. P. 
Winship, 230 t 

Corteee, L , Sulla forma di alcune Coste 
delia Calabria, 151 f 
Corvara, Monte, cone-slopes of, 422 
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Costa Eica, by Senor E. Villafranca, 457 t : 
by Colonel G. E. Church, 56 * ; moun- 
tains of, 58 : coasts and rivers, 60-72 ; 
mineral wealth of, 73 ; internal com- 
munications, 74 ; climate, 75 ; flora 
and fauna, 76 ; history, 77 ; population 
and imports, 79, 80 

Cote d’Or, Les cavernes de la, par C. 
Drioton, 546 f 

Coudreau, M., expedition to the Xingu, 
216 

Council of E.G.S., Eeport of, 110 
Coventry, early’ importance of, 526 
Cradle hole cave, Ireland, 502 
Crater slopes and drainage, 479, 480 
Crete — ■ 

Chre'tiens et Musulmans dans Tile 
Crete, par M. Ardaillon, 225 f 
L’ile de Crete, par MM. de Ceuleneer 
and Paul Combes, 453 f 
L’ile de Crete, par E. Chambeyron, 548 f 
Crisci mound, Italy, 427 
Crooke, \Y., Tribes, etc., of the Nortli- 
Weatern Provinces of India, 120 f ; 
History, Ethnology, etc., of the, 120 1 
Cuba — 

lie de Cuba, par J. du Fief, 457 f 
Maps : Carte gene'rale de Tile de Cuba, 
par V. M. Amabilc, 126 
Cueva del Dracli in Majorca, flu 
Culebra, Port, Costa Eic,\, 61 
Culin, S., Mancala, the National Game of 
Africa, 649 1 
Cuma, Italy, 420, 422 
Cunningham, Major, remarks on “ Nupe 
and Iloiin,” :!72 

Curran, Eev. .1. M., Occurrence of Precious 
Stones in New South Wales, etc., 652 f 
Current Papers, No 2, bv H. C. Eussell, 
124 1 

Cuspate F(jreland.s by F. P. Gidlivcr, 554t 
Cust, E. M,, Africa in 1897... 619 f 
Cutch, Superficial Deposits in, by Eev. J. 
F. Blake, 119 1 

Cyprus, Actual and Possible, by P, 
Geddes, 118 t 

D. 

D.vohsteix-K.vlkes, Chronolngischen Um- 
fang des, von Dr. E. v. Mojsisovics, 451 1 
D.idelszcn, E. J. von. New Zealand Official 
Year Book, 1 23 1 

Dakhan villages, A Study of the, by B. H. 

Baden-Powell, 119 f 
Dakolofe, altitude, etc., of, 391, 397 
Dandafarra, altitude, etc , of, 394 
Danish Expedition to the Pamirs, 536; to 
the East Coast of Greenland, 218 
Danvers. F. C^, Agriculture in Essex, etc., 
454 t 

d’Anvillc. .1. B. Bourgnignon, von Dr. 
Wolkenhauer, 655 1 

Dargilan, La Grotte de, par G. Carriere, 
547 1 

Dasht-i-Kavir and Dasht-i-Lut, Persia, 
570, 578, 597 


Date-palm cultivation, 222 
Dates of Siwa, 602 

David, Prof, coral-boring at Funaputi bv, 
640 

Davidson, G., the Submerged Valleys of 
the Coast of California, 456 f 
Davidson, J. W.. Beview of the History of 
Formosa, 456 f 

Davis Bay and Baffin Bay, Climates in, 
Mr. Tarr on, 442 

Davis, W. M., Large Scale Maps as Geo- 
graphical Illustrations, 556 + ; Plains 
of Marine and Subaerial Denudation, 
554 4 ; Tbe Use of Geographical Period- 
icals, 345 1 : on evolution of river-basins, 
621 : AVinds and Ocean Currents, 653 f 
Davison, Cli., Distribution of Earthquakes 
in Japan, 530 * ; On the Pembroke 
Earthquakes, 119 t 

Dawson, G. M., Are the Boulder-Clays of 
the Great Plains Marine ? 121 f ; Becent 
Explorations in Canada, 229 t : medal 
awarded to, 108 ; surveys in Manitoba 
and British Columbia, 628, 629 : in the 
Yukon Eegion. 631 

Dawson, S. E., Discovery of America by 
John Cabot, etc., 456 t 
Dawson, W. Bell, Survey of Tides and 
Currents in Canadian Waters, 553 f 
Deasy, Captain, A Portable Mercurial 
Barometer, 203 * 

De Baye, Baron, De Moscou ii Krasnoi- 
arsk, 120 1 

Deckert, Dr., Politisoh-geographische be- 
trachtungen fiber Westiudien, 231 1 
Deep-sea temperature observations, 544 
De Kalb, C., The Valley of the Amazon, 
etc , 651 1 

De la Blache, V’idal, La zone frontiere de 
r.Vlgerie et du Maroc, 552 f ; Les votes 
de commerce dans la Geographie de 
Ptole'mee, 555 1 

Delagoa Bay — Durban, cable interrup- 
tions, 274 

De la Jonquicre, C., Les Italiens eu 
Erythre'e, 229 f 

Delamere, Lord, exiteditiou to Somaliland, 
328 

De la Noe, General, Les me'thodes photo- 
graphiques en topographic, 232 f 
Dei imitation of boundaries. Colonel Trotter 
on, 445 

Delta morfologia della superficie terrestre, 
etc., by Prof. Porena, 342 1 
Demmer, Le Djebel, par M. Blanchet, 
229 1 

Denmark — 

Generalstabens topografiske kaart over. 

557 

Deposits of the Nile Delta, Prof. Judd on 
the, 539 

Derbyshire, caves in, 597 
Detmer, Dr.. Landschnftsformen des 
nordwestlichen Deutschlands, 647 1 
Deutsch Afrika : see -Africa 
Deutsche Kolouialliteratur von 1884-95, 
von M. Brose, 656 1 
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Deutscher Kolocial Atlas, von P. Lang- ' 
hans, 5b'2 

Deutschland : see Germany 
De Windt, H., The Klondike Goldfields, 
553 1 

De Windtj'Dr. J., Kecherches sur la con- 
stitution des lies, 653 f 
Dickson, Baron Oscar, Obituary of, 106; 
(Biography), by A. G. Nathorst, 460 1 ; 
(Biography), by W. IVolkenhauer, 555 1 
Dickson, H. N., Kecent Eesearches on 
Climate, 303 

Dickson, Lake, Patagonia, 403 
Dickson, Mr., on trade of Tripoli, 440 
Dictionary of National Biography, by 
Sidney Lee, 343 f 

Dinklage, L. E., Treibeis im Siiden, etc., 
312 1 

Dions, Le Spelunque de, par MM. Mazau- 
ric et Cabanes, 516 f 

Diploma awarded to students under Mr. 
Coles, 565 

Distribution of Mammals, Mr. Lyddeker 
on the, 99 

Dodge, E. E., School Geography in the 
United States. 655 f 
Dofunkuyin, altitude, etc., of, 393 
Dolby-Tyler, C. H,, and E. H. Giglioll, 
Strumenti Litici in uso presso ceste 
tribii dcd Eio Napo, 230 t 
Dolmens in Musashi, Topographical Dis- 
tribution of, liy S. Yagi, .loO t 
Dondiin et Ics Pliilippiues, Le, par A. 
Gumma, 455 f 

Donegal, Bartholomew’s map of, .5,59 
Dongola et la Nubie, par Dr. O. Abbate 
Pacha, 5.51 f 

Dongola Expedition of 1896, by Captain 
A. H. Atteridge, 340 f 
Doornail, Eev. I., the Influence of Greeo- 
Persi.an Art on Japanese Arts, 4.5.5 f 
Dorchester, Eoman site at, 520 
Dorfo. E. de, La republica di Colombia e 
la sua situazione econoniica, 4.57 1 
Douglas, C. E , award to, 109 
Douglas. Jas., Consolidation of the Iro- 
quois Confederacy, 122 f 
Douglass, A. E., An Ascent of Popocate- 
petl, 651 t 

Doutte, E , Excursion dans la region fures- 
tiere du Cap Bougarone, 456 1 
Dove, Dr. K., IVisSenschaftliclie Anfga- 
ben in Hiidwestafrika, 176, 229 f 
Dove glacier, Franz Josef Land, 189 
Downing, Dr. A. M. (Biography of), 343 1; 
Cloud Statistics for Stations in India, 
etc , 119 1 

Dragonniere et de Midror, Le.s Bi\ieres 
-outerraiiies de la, par Dr. P. Eavmond, 
646 1 

Dragon’s cave, Majorca, 510 
Dr.iinage Basin of Lake Superior, Area 
of, il7 

Drioton, C'., Les Caveriies de la Cute-d'Or, 
516 t 

Duclanx, E., Atmospheric Actinometrv, 
etc., 233 1. 653 f 


Duff, A. W., Seiches on the Bay of Fundy, 
234 1 ; Tidal Phenomena of the St. John 
Elver, 650 t 

Du Fief, J., lie de Cuba, 457 1 
Duhuk, Persia, 580 

Dujardin-Beaumetz, F., Le Commerce de 
la Chine, 549 1 

Dunes of Gascony, Mode of Formation of, 
M, Duregne on, 034 

Dangeness Foreland, by F. P. Gulliver, 
454 1 

Du Pasquier, Le'on (Biographv), by Dr. 
A. Penck, 343 1 

Duponchel, A.. Madagascar : cbemins de 
ferde, 551 f, 552 f 

Durand, Sir Mortimer, remarks on 
“Eecent Journeys in Persia,” 595 
Durhgne, E., Sur le modede formation des 
dunes primaires de Gascogne, 225 1 
Durhgne, M., on the Mode of Formation 
of the Dunes of Gascony, 634 
Dutch Erst Indies — 

Dagh Eegister . . . Nederlandts-Iadie, 
by Heeres and Van Eiemsdijk, 549 1 
Nederlandsch-IudischPlakaatboekjdoor 
J. van der Chijs, 227 1 
Dutch voyage — 

Eene Eels van eene Nederlansche Vloot, 
door W. Groenveldt, 554,t 
Dnysters, Ed., Impressions d’Egypte, 340 f 
Dwarf Domestic Animals of Pygmies, by 
E. G. Halibnrtou, 555 t 


E. 


E.vr.TH — 

Is the Earth a Planet? by C. Eobert- 
son, 345 1 

Measurement of the, by A. Fowler, 232 f 
Earth Pillars — 

Geographisclie Veibieitung und Natur 
der Erdpyramiden, von Dr. C. Kittlei, 
653 t 

Earthquakes — 

Influences on cables, 282, 283 

In Iceland, 536 

In Japan, Distribution of, by Cli. Davi- 
son, 530 1 

Submarine, 132, 136 
East, The — 

Gcologiscb-GeographisclieEeise.skizzen 
aus dem Orient, von Dr. A. Pliilipp- 
son, 1 1 / t 

Eastern Nagas of the Tirap and Nam- 

tsik, by S E. P( ul, 339 f 
Ebeling, Dr. M., Vorlage des Schichten- 

Eeliefs des Vesuv, 453 f 
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lieorco terrestre, Les Jlonvements de V, 
par M. de Lapparciit, 23.! f 
Ecuador, chart of oc, an bed off, 264 
Eilucation des iadigcnes, L’, par P. Vidal, 
23tt 

Education, Geography in. Prof. Spencer 
on, 220 
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Educational Subjects, Special Reports on, 
655 1 

Egbon lulls, upper Niger, 356 
Egypt— 

Aegypten und Abessinien, Ein Blick 
auf, von L. Eeinisch, 229 1 
Flint Mines of. Discovery of, by H. W. 
Seton-Karr, 551 1 

Impressions d’Egypte, par Ed. Duysters, 

S40t 

Maps ; Bartholomew’s Tourist Map of, 
660 

Oiigine des Egyptiens, etc., par Dr. 
Schweinfurth, 551 f 

Temples de la Geographic dans I’Egypte 
Antique, par L. Mayou, 340 f 
Uno sguardo sull’ Egilto e I’Abissinia. 

dal Prof. L. Eeinisch, 340 f 
Winter Climate of, by H. Leigh Canney, 
551 1 

Egyptian Alphabet for the Egyptian 
People, 556 1 

Ehmann, P., Sprichworter . . . der Japan- 
ischen Sprache. 550 1 
Eifel Maare, Dr. Halbfass’a observations 
on the, 436, 647 ; Tiefenkarte der, von 
Dr. W. Halbfass, 347 
Eisen, G., En fard till Baja California 
ooh Sonoia, 456 1 
Ekaterinoslav, population of, 199 
Elias, Ney (obituary), by S. Wheeler, 
101, 460 1 

Elliot, D. G., Catalogue of Birds obtained 
by the Expedition into Somaliland, 340 1 
Elter, Prof., on the earliest use of the 
name America, 328 

Empire, The Unity of the, by Profs. Kirk- 
patrick and Prothero, 344 1 
Engelhardt, Lieut., journev in East Africa, 
328 

England — 

Canals and Navigable Rivers of, by L. 

E. Wells, 227 t 
Caves of, 500 

Towns and Villages in, Distribution of, 
by G. G. Chisholm, oil* 

England and Wales — 

Bartholomew’s Road Map of, 558 
Ordnance Survey Maps, 125, 235, 346, 
557, 657 

Engler, A , Ueber die geographische Ter- 
breitung der Eutaceeu, etc., 233 f 
Entstehungs ge.-ehichte des Geldes, von 
II Schurtz, 556 1 

Ercniian Subregion of the Palaiarctic 
Region, 88 
Eritrea — 

Avvenire della Colonia Eritrea, by L. 
Franchetti, 340 t 

Italieus en Er\ three, by C. de la Jon- 
quiere, 229 f 

Erlang temple, Szc-chuan, 24, 25 
Ermine Street, great north road, 517 
Escaut, Lc cours de 1’, par M. A. Rutot, 
225 1 

Esser, Dr , exploration of the Ijower 
Kunene, 212 


I Essex, Agriculture in, by F. C. Danvers, 
I . 454 1 

I Ethiopie: see Abyssinia 
I Ethnographie,Die geographische Methode 
i in der, von Fr. Ratzel, 234 f 
I Ethnographische Beobachtungen , . . in 
Togo, von H. Seidel, 234 1 
Europasian Subregion of the Palsearotic 
Region, 87 

Europe, Racial Geography of, by Prof, 
W. Z. Ripley. 450 1 : Dr. Angot on the 
Rainfall of Western, 634 
European Russia, population of, 198 
Evans’ Lake, Canada, 7 
Eysseric, M., journey in the interior of 
French Ivory Coast, 442 
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Faces and Places, by Dr. L. Robinson, 
460 1 

Fanoch, pass below, 585 
Farama, altitude, etc., of, 394 
Farrington, O. C., Observations on Popo- 
catepetl and Ixtacoihuall, 651 1 : the 
Eruptive Rocks of Mexico, 650 1 
Fawcett, F., The Moplas of Malabar, 648 1 
Fedorotf, V., Obok and the country bor- 
dering on the Gulf of Tajura, 340 t 
Feigl, H., Die Eisenbahnfrago in China, 
648 t 

F’elej, fort of, 613. 614 
Felix and Lcnk, Tabla de alturas . . . de 
la Republica Mexicana, 650 f 
Ferguson, D. W., Captain Itobert Knox 
(Biography), 655 f 

Fez, Medical Report on the Mission of 
Sir G, Euan-Smith to, by W. G. Mac- 
]ihcrson, 552 f 

Fifty Years’ History of the Russian Geo- 
graphical Society, 53 
Fiji, Meteorological Observations at, by 
,T. D. Vaughan, 652 f 
Filipinas; sse Philippines 
Finland — 

Bodentemperatur in Mustiala, von T. 

Home'n, 548 t 
Population of, 19S 

F’ischer, Th., Die . . . Grundlagen eines 
Landeskunde von Italitn, 338 f; on the 
development of the Peninsula of the 
Apennines, 633 

Fishes of North and Middle America, by 
D. S. Jordan and B. W. Evermann, 121 f 
Fitzgerald, E. A., Expedition to Acon- 
cagua, 96, 469, 567 

Flahault, Cli., Essai d’une carte botanique 
. . . de la France, 451 f 
Flammarion, Camille (Biography), 555 t 
Fleinisli Cap, cable fractures on the, 261 
Fletcher. F., Map of the East and Wcat 
Kootenay District, 561 
l''letclier, H,, expedition to West Aus- 
tralia, 216 

Flux, A. W., The Costs of Sea Transport, 
etc., 344 1 
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Fok. M., books on Africa, reviewed, 177 ; 
Explorations in the Zambezi -Nyasa 
Region, 212, 539; Voyage sur les borda 
du Zambeze, 229 f 
Fodea, altitude, etc., of, 395 
Fobn, Luftdi'iickvertbeiluug und die 
Gradienten bei, von J. 31. Pernter, 653 f 
Fondi di Baia, Italy, 418 
Foote, E. B., Geology of the Bellary 
District, 120 + 

Forbes, H. O., Antarctica, 125 + 

Ford ct Du Pasquier, Drs. Variations 
pcriodiques des glaciers des Alpes, 546 + 
Forel, F. A., Seiches des lacs et ouragan- 
cyclone, 342 +, 544 

Forest Trees in Canada, Geographical Dis- 
tribution of, by Dr. E. Bell, 340 f 
I’ormosa — 

Geschiehte der Insel, von Ludwig Eiess, 
550 + 

History of, by J. W. Davidson, 456 + 
Taiwan Island, Travel in the Northern 
Part of, by Y. Ishii, 456 + 

Taiwan Island, by S. Yokoyauaa, 456 + 
Forster, Dr., on river temperatures, 621 
Forster, W. G., on cable fractures, 271 
Fosse Way, old Roman road, 516 
Foster, A. J., The Chiltern Hundreds, 
118 + 

Foureau, 31., expedition in the Sahara, 
213; work on the Sahara, reviewed, 
176 

Fournier. 31., Cavernes des environs de 
3Iar8eille, 547 + 

Fournier, A., Sur la Prononciation de 
quelques noms de lieux dans les 3’os- 
ges. 547 + 

Fovillo, A. de, La geograpbie de For, 
345 + 

Fowler, A., 3Ieasurement of the Earth, 
232 + 

I ’ratii, proposed new voyage of the, 98 
France— 

Carte botanique . , . de la France, 
Essai d’une, par 31. Flabault, 450 + 
Dunes of Soutli-Wcstern, 634 
Ecritures de, par 31. de 3Iortillet, 338 + 
Fr.ance and ( lermany — 

3te(lioval town in, by J. Bircliall, 646 + 
Franceschi, Prof, on climate, 306 
Franchetti, L., L’avvenire della Colonia 
Eritrea. 340 + 

Franco-German Boundary in 3Vest Africa, 
635 

Franz Josef Land — 

•lackson, 31r, explorations in, 445 
On a Revised 3Iap of, etc., by Prof. R. 
Copeland, 180*; Letter from 3Ir. 
Brice on, 336 

F razer, P., and Kingsley, J. S., In 3Iemo- 
riam E. D. Cope, 343 + 

Frejliicb, Dr. J., Vestnik Krai Ceskc 
Spolecnosti Xiiuk, 646 + 

French explorers in Africa, 213, 539 
Fretich Geography, Notes on, by F. P. 

Gulliver, 118 + 

Frio, Rio, Costa Rica, 65 


Frisian islands — 

Rettung der nordfriesisehen Insellande. 
von A. C. Leichsering, 547 + 

Frontier Delimitation, Science of, by 
Lieut.-Colonel Trotter, 346 +, 445 
Friih, Dr., Ein Relief der Schweiz, 226 + 
Fueiner See einst und jetzt, vou K. 
Hassert, 548 + 

F'ula tribe, IVestern Sudan, 357, 359 
Funafuti, Boring Experiments at. 217 ; 
boring at, by Prof. David, 640 ; its 
Zoology, etc., by Ch. Hedley, 652 + 
Fundy, Bay of. Seiches on the, by A. 3V. 
^ Duff, 234 + 

Fuorigrotta crater, 429 
Fyne, Loch, Circulation of tbe Water iu. 
by Dr. H. E. 3Iill, 632, 654 + 


G. 

Gab.vrra, j. B., L’ancien port de Cap- 
breton, 646 + 

Gabb, Prot ,on the coast of Talamanca,72 
Gaffarel, P., Une excursion en Herzegovina 
et en Bosnie, 117 + 

Gallegos valley, Patagonia, 408 
Gallois, L., La territoire conteste' entre le 
Venezuela et la Guvane Anglaise, 
458 + 

Gallwey, 3Iajor, remarks on “Nupe and 
Ilorin,” 373 

Gamong, W. F., Place Nomenclature of 
New Brunswick, 553 + 

Gaping Ghyll cave, Yorkshire, 506, 509 
(iarbini, A.. Alcune notizie lisiche sulle 
acque del Benaco, 451 + 

Gariannoimm, Roman town of, 514 
Garwood, J.. Across Spitzbergen with Sir 
3Iartin Conway, 459 + 

(tascogne. Dunes primaires de, par E. 
Duregne, 225 + 

C^ascocy, Dunes of, 31. Duregne on the 
3Iodc of Formation of. 634 
Gavazzi, Dr. A.. La temperatura della 
superlicie del 3Iarc- Adriatico, 554 + 
Gayet, A., I.a de'couverte du Temple de 
llani-es II. a Antinne, 551 + ; Les 
Foiiille.s d’Antiiioe, 619 + 
t-ebelin, J., Essai de (Jeographie Apph- 
<|ue'e, 461+; Les limitcs geogrtiphiques 
du Cliiuat TempeFe', 233 + 

(ieddes, P., Cypius, Actual and Possible, 
118 + 

Geh, Beluchistaii. 585 
Geiger, Dr. Tn., Conrad Celtis in seinen 
Bezieliungen zur Geographie, 655 + 
Geiger, Dr. 3V., Ceylon und seine Be- 
wuhniT, 227 f 

<»uikie, J, Ihe Last Great Baltic Glacier, 
450 t 

('cikie, Sir A., Annual Report of the 
(Geological Survey of the Giiited King- 
dom, 110 ti remarks on “Sub-Oceanic 
ChaDges/’ 2^35 : \ olcanoes of the British 
Islands, note on, 307 



INDEX. 


675 


Genealogy of the Sciences, by H. 

Ar^towski, 314 t 
Geneva, Lake of — 

Morphometrie des Genfersees, von Dr. 
Halbfass, 226 f 

Gentil, M , Explorations in Lake Chad 
region, 213, 539 
Geodesy — 

Comptes-Kendus . . . de I’Assoeiation 
Geodesique Internationale, par A. 
Hirsch, 233 f 

Gnomen de I’Observatoire et les anci- 
eiines Toises, de M. C. "Wolf, 653 f 
Geodetic positions, Formulse ... for the 
computations of, 232 f 
Geographical Advantages, On the Rela- 
tivity of, by G. G Chisholm, 654 f 
Geographical Distances, Aide-memoire to 
a Comparison of Certain, Captain Cleevc 
on, 334 

Geographical Distribution of Plants, by 
Conway MacMillan, 346 t 
Geographical education, progress of, 310, 
311 

Geographical Environment, Etfects of, by 
G. G. Hubbard. 554 1: Influence of, 
by Cosmos Mindeleflf, 234 1 j 

Geographical Horizon, Enlargement of 
the, by G. Philip, 654 f | 

Geographical Index to Books, etc., for , 
1896.. 344 t I 

Geographical Literature of the Slonth — 
Africa, 129, 228, 339, 456, 550, 649 ; 

America, 121, 229, 340, 456. 552, 650 
Anthropogeography and History, 234, j 
460, 554, 654 

Asia, 119, 227, 339, 454, 548, 647 ! 

Australasia and Pacifle Islands, 122, ! 

231,348,458.553, 652 
Biography, 343, 460, 555, 654 
Europe, 117, 224, 338, 450, 546, 646 
General, 343, 461, 555, 655 
Mathematical Geography, 124, 232, 459, 
653 

Physical and Biological Geography, 124, 
232, 342, 460, 554, 653 
Polar Regions, 123, 231, 341, 458, 652 
Geographical Periodicals, Use of, by W. ; 
M. Davis, 345 f 

Geographical pictures. Dr. H. R. Mill on, 
475 

Geogiaphical Problems, Some, by J. Scott 
Keltic, 308 * 

Geographical Reading for Teachers, Dr. 
Mill on, 641 

Geographical Society, Transbaikalian,94; ■ 
at Southampton. A New, 642 
Geographisches Jahrbuch, von H. Wagner, 
656 1 

Geography — 

Ancient, History of, by H. F. Tozer, 
234 t, 331 

At the British A.ssociation, Toronto, 
1897.. 471 

At Victoria University, 101 
Bibliography of, by W. S. Sonnensehein. 
555 t 


I Geography — continued. 

Chapters on the Aims ... of Teaching, 
by Fr. Spencer, 345 f 
Definitions and functions of, 309, 310 
Dei limit! . . . della Geografia, by Prof. 
Siragusa. 345 t 

Educational Subjects, Special Report 
on, 655 t 

Geografia en 1895, por R. T. Campos, 
556 t 

Geografia nelle scuole classiche, by 
Prof. Bigoni, 345 f 

Geografia per le scuole socondarie, by 
Prof. G. Marinelli, 345 
Geographic Applique'e, Essai de, par J. 
Gebelin, 461 f 

Geographic de Tor, par M. de Foville, 
345 t 

Gli studi geografici . . . nelT educa- 
zione modern a,by Prof. Ricchieri, 345 f 
In Education, Prof. Spencer on, 220 
Metodo . . . secondario della Geografia, 
by Prof. Pasanisi, 345 f 
Natural Geographies, The, by J. W. 
Redvvay, 656 t 

Of Communications, by Sir H. Tyler, 
556 1 

Of Mammals : the Pahearctio Region, 
by W. L. Sclater, 84 * 

Of Thuringia, by Prof. Regel. 207 
Physical, Potamology as a branch of, 
by Prof. A. Penck, 619 * 

Prdctic,al Geography in Manchester, by 
J. Howard Reed, 345 f 
Scientific, in Germany, 311 
Teaching of, 446 

Wirtschaftsgeographie, Uebersiohton 
der, von A. Oppel, 344 f 
Zeitstromungen in der Geographic, von 
Dr. Wisotzki, 346 f 

Geological Bibliography, Prof, do Mar- 
gerie’s, 332 

Geological Society. Index to the Quarterly 
Journal of the, 344 f 

Geological Society of Australasia, Inau- 
gural Address by Jas. Stirling, 231 f 
Geological Survey of Canada. Annual 
Report, 121 1: Topographical Work of 
the, by J. Burr Tyrrell. 62.3 * 

Geological Survey of tiie United Kingdom, 
Annual Report, by Sir A. Geikie, 119 t 
Geology of the Bedlary District, by R. B. 
Foote, 120 1 ; of the Bermuda Islands, 
Mr. R. S. Tarr on, 6.i9 
Geomorphology — 

Morfologia della superficie terrestre, 
etc., by Prof. Porena, 342 f 
Gerini, G. E , Notes on the Early Geo- 
graphy of Indo-Chiua, 436, 455 f 
Gerlachc, Commander de, Belgian Ant- 
arctic Expedition under, 331 
German Africa : tee Africa 
German Colonial Literature, by M. Brose, 
656 1 

German Colonies — 

Deutsclicn Kolonialgesellschaft, Jahres- 
bericht der, 461 t 
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Oerman Colonies — continued. 

Deutscher Kolouial - Atlas, von P. 
Langhans, 562 

Notes sur I’Empire Colonial do I’Alle- 
magne, par H. Barre, 556 1 
Verbiecherdeportation nach deutschen 
Kolonicn, von J. Graf Pfeil, 556 t 
German exploring e.xpodition to New 
Guinea, 444 

German-Portuguese Boundary in East 
Africa, 637 

German’ae, Bibliotheca Geogr.iphica, von 
P. E. Richter, 547 f 
Germany — 

Handbook for travellers, by K. Baedeker, 

list 

Hiiuflgkeit der I'rnst-, Els- und Som- 
mertage in Nord-Deutschland, von 
Dr. Schwalbe, 338 f 

Lands-chaftsformen, von Dr. Detmer, 

647 t 

3Iaps : Eifelmaare. Tiefenkarte der. von 
Dr. Halbfass, 347 ; Geologische Karte 
des Deutschen Reiches, von Dr. 
Lepsius, 347 ; Karte des Deutschen 
Reiches, 558 

-\f I ; ’ . Bericht liber 

:: I ' . t' on Bezold, 

\ ■ . . , , des, 647 f 

Scienlitio Geograpliy in, 311 
Gessert, F., Reise Jangs der Flussthiiler, 
OPJt 

Ghara, North Africa, 508 
Ghica-Comruiesci, D., 0 crdatorie printara 
Pomalilor, 221) t 

Gibbs, J. W., B.ograpliy of H. A. Newton, 
555 t 

Gilbert, G K, Repoit on geological cx- 
aminatien of . . . gravity stations, 233 1 
I iiudrc, H.. En Afrique Australe et a 
Madagascar, 552 t 

Giorgi, Prof de, L’orografia delle Puglie, 
etc., 451 1 

Glacial age, ctTects of the, 379 
Glareanus, Henricus, use of tlie name 
America, 329 

Glenn, L. C., Applied Physiography in 
South Carolina, 457 f 
Glimpse of tlie late War, by Major 
Callwell, 453 1 

Godden, G. M., Niiga and other Frontier 
Tribes of North-East India, 549 1 
Gocldi, Dr. E. A , Eiiie naturforscherfahrt 
nach dem I.itoral des siidlichen Guyana, 
etc., 341 t 

Goklaii Turkomans, Persia, 574, .575 
Goko or Ngoko river, Congo basin, 441 
Gold in Costa Rica, 73 
Goldie, Sir G, lemarks on “Nupe and 
Ilorin.” 370 

Goldsmid. Sir F. J , letter from, on 
“ Kech-Makniiin,” 447 ; remarks on 
“• Recent .Journeys in Persia,” 594 
Gooile. G. B., Meiiioii of, byS. P. Langley, 
555 t 

Gori, F , Antichi nomi del fiumi di 
Romagna, 452 t 


Gottsehe, Dr., Die tiefsten Glacialabla- 
gerungen der Gegend von Hamburg, 
225 t 

Gohld, B. A. (Biography), 343 f 
Grand lake, Canada, o 
Grande de Tarcoles, Rio, 62 
Grandidier, A., Voyage de M. Leinaire 
dans TAndroy, 551 f 
Grantham, early importance of, 527 
Graves, H., and A. B. Evans, The Roads 
round Oxford, 454 f 

Gravity, Relative Determination of, etc., 
by G. R. Putnam ; and report on geo- 
logical examination of . . . gravity 
stations, by G. K. Gilbert, 233 f : Tele- 
graphic Determination of the Force of, 
by E. D. Preston, 233 f 
Gray, M. H., remarks on “Sub-Oceanic 
Changes,” 287 

Gray, R. Kaye, on cable fractures, 274 ; 
remarks on “ Sub-Oceanic Changes,” 
288 

Great Britain — 

Handbook for travellers, by K. Bae- 
deker. 454 t 
Grecian Archipelago — 

Grieehischeu Inseln des Agaischen 
Meeres. von Dr A. Philippson, 451 t 
Greoo-Persian Art, Intiuence of, on 
Japanese Arts, by Rev. I. Dooman,455 t 
Greece — 

Geologisohe Reise in Nord-Grieohen- 
land, von V. Hilbcr, 451 t 
Greece in tlio 19tli century, by I,. 
Sergeant. 647 1 

Griechon nach Zab], von A. Oppel, 

list 

Maps ; Philip's Special Map of, 658 
Moteorologibche . . . Beobaehtuiigen in 
Griechenland, von H. Hartl, 338 t 
Thesealien und Epirus, von Dr. 
Philippson, 647 f 
Greenland — 

Cornell Glacier, Former Extension of 
by R. S. Tarr, 342 f 
Danische Expedition nach Ostgioiiland 
von N. Hartz, 232 f ' 

Expeditions; Peary’s, 218; Lieut. 
Amdrup’s, 218 

Glacial Studies in, by T. C. Chamberlin 

121 1. 

Magnetic Observations on the Green- 
land Expedition, bv G. R. Putnam 
124t 

Proposed new voyage in the Fmm to 
98 

Valley Glaciers of the Upper Nua-suak 
Peninsula, by R, S. Tarr, 342 t° 
Greftiath, H., Fortsclirittc der geographi- 
sclien Forschiingen nnd Reisen, 652 t 
Gregory, Dr. J. W., Some Problems of 
Arctic Ge-ohigy, 652 f 

Grt-im, Dr. G., Die Gletsclieibai in 
Alaska, 122 f 

Greville, Hon. Ed , Year Book of Austra- 
liaforlSlJi 

Grillo-Rosso crak-r, 420 
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Groeneveldt, W , Eene Eeis van eene 
Nederlandsche Vloot, oo-l f : Dc Neder- 
landers in China, 648 t 
OrolBer, P., Explorations . . . des Mis- 
sionnaires Catholiques, 606 t 
Grcssi, Prof. V., Geologia e jlineralogia 
del Brasile, .Silt: paese delle 

Amazzoni, 651 1 
Grottoes ; see Speleology 
Grundzuge einer Bildnngsgeschichte der 
Erdrinde, von Dr. E. Zaohe, 461 1 
Gryse, E. P. de. Les piremiers habitants 
du Bengalo, 648 t 

Giiarducoi, F., Sulla opportunity di sla- 
bilire in Eoma nn caposaldo funda- 
nientale per le quote italiane, 459 f 
Guiitusos of Costa Eica, 65, 66 
Gulliver, F. P., Cuspate Forelands, 554 t : 
Dungeness Foreland, 454 f; Notes on 
French Geography, 118 f 
Gumniii, A., Le Dundiin et lea Philip- 
pines, 455 + 

Gunther, E. T., the Phlegrte.rn Fields, 
412 477* 

t4urui Mount, E'Jst Africa, 327 
Guyer-Zeller, The Proposed Jungfrau 
Eailway. 226 1 

Guyuu, G., et E. Eeclus, D’un Atlas h 
e'chelle uniforme propose, 459 f 


H, 

IIa.\x, Dr. F. de, Naar Midden-Sumatra 
in 1684.. 550 t 

Haardt, Vincenz v. (Biography), 555 1 
Habel, J , Ansichten aus Siidamerika, 
122 t, 543 

Hadramut, Herr Hirscli’s journey in, 438 
llagerup, E., Den Norsko I.ods, 453 f 
Haig, Maj -Gen. M. E., letter from, on 
“ Kech-Makmau,” 449 
Halbfass, Dr., observations on the Eifel 
3Iaare, 436, 647 ; Tiefenkarte der Eifel- 
inaare, 347: Morphometrie des Gen- 
tersees, 226 f 

Haliburton, E. G., the Dwarf Domestic 
Animals of Pygmies, 555 t 
Hamburg — 

Glacialablagerungen der Gegeud von, 
von Dr. C. Gottsche, 225 1 
Hamilton, A., Deep-Sea Fauna of New 
Zealand, 554 f 

Hamilton, A E., Ascents in Mexico. 553 1 
Hanoi, Tongking, 94, note 
Harford-Battershy, C. F , Niger and 
Yoruba Notes, 229 1 
Harhaz river, Persia, 326 
Harmatfan wind, 350, 391 
Harper, W., Giowth and Progress of the 
Australian Colonies, 231 f 
Harr.ir, trade of, Mr. Eodd on, 440 
Harris and Goalen, Captains, Tide Tables 
for the British and Irish Ports, 548 1 
Harris, Colonel, remarks on “Eecent Ex- 
plorations to South of Hudson Bay,” 17 
Harris, B. A., Manual of Tides, 233 1 
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Harris, W. B., the Eoman Eoads of 
Morocco, 300 

Harrison, W., Archaeological Survey of 
Lancashire, 227 1 

HarrLse, H., Se'bastien Cabot . . . cjn- 
side're' comme Cartographe, 554 f ; the 
Discovery of North America by John 
Cabot, etc., 554 t 

Harslett, H. IV., expedition to West 
Australia, 216 

Hard, H., Meteorologiscbe . . . Beobach- 
tungen in Griechenland, 338 f 
Hartmann, Dr., Vorlautigen Karte des 
Koneessions-Gebietes des South-West 
Africa Co., 229 t 

Hartz, N,, Die Danische Expedition nach 
Ostgronland, 232 f 

Hassenstein, Dr., Neue Eeiserouten in 
Marangu und Itawa, 561 
Hassert. F., Der Fuciner See einst und 
jetzt, 548 t 

Hatch, F. H., Geographical Map of the 
Southern Transvaal, 660; Map of the 
Transvaal, sliowing physical features, 
660 

Hausaland, population of 357 
Hautreux, A., De Torre Neuve a la cote 
des Landes, 342 t ; Atlantique Noid, 
vents, courants, 654 f 
Hawai et les Etats-Unis, par J. Servigny- 
553 1 

Hawes, A. G. S., Obituary of, 447 
Hazara, Geology of, by C. S. Middlemiss, 
120 1 

Heath, Dr. E. E., La Exploracion del Eio 
Beni, 230 1 

Heawood, E, Eecent Afiican Literature, 
172 

Hedin, Sven,Lop-nor-backenet3 vandring, 
454 f: return of, 92; travels in Central 
Asia, 209, 566 

Hedlcy, Ch., Tlie Atoll of Funafuti, its 
Zoology, etc., 652 t 
Heeres, J. E . Ambon in 1647 . . 550 f 
Hteres, Mr., and Mr van Kiemsdijk, 
Dagh-Eegister . . . Nederlandts-Indie, 
519 1 

Hegemann, Kapt., Mittlere Entfernungen 
auf Dampferwegeu in Seemeilen, 344 f 
Heilprin, A., map of Arctic Kegions, com- 
prising recent ixjdorations of Nansen, 
Peary, and Jackson, 125 
Helms, E , the Australian Alps or Snowy 
Mountains, 231 f 

Herbertson, A. J., The Majiping of Plant 
Associations, 653 1 
Herefordshire — 

Archieological Survey of by Bevan, 
Davie.-', and Havertield, 227 t 
Herfst, J. J., Eeference Map of the 
Orange Free State, 235 
Hergeoell, H , Ergebnisse der ersten . . . 
Ballonfahrt, 343 f 

Hermite et Besanqon, MM., Sur les troia 
aicensions franqaises, 343 f 
Herzegovina and Bosnia — 

E.xcursiou en, par P. Gaffarel, 117 f 
2 2 
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Hess, Jean, L’extreme-sud algerien et le 
Touat, 228 t 
Hesse — 

Grosslierzoglich Hessischen Central- 
stelle fiir die Landesstatiatik, 33S t 
Heting, T., Bescbrijving der Onderafdeel- 
ing Groot Mandeliug en Batang-Natal, 

5.V0 t 

Heure decimale, Confe'rence sur 1’, par H. 

de Sarraiiton, 459 f 
Hey river, Queeiislaud, 98 
Hiiber, V., Geologische Eeise in NorJ- 
Griechenlaud uud Tiirkisch-Epirus, 
451 1 

Hildebrandsson, H. H , on climate, 305 
Hills, Captain, remarks on “An Expedi- 
tion to the Source of the Niger,” 396 
Hiiide, Captain, review of book by. 174 
Hindu Domestic and Religious Customs, 
by J. E. Nevius, 048 t 
Hirsoh, A., Comptes-Rendus . . . de 
TAssooiation Ge'ode'siquo Internationale, 
233 1 

Hirsoh, L., Ein Aufenthalt in Makalla, 
648 t 

Hirsoh, Leo, book on Southern Arabia, 
note on, 438 

Ilistoiical Atlas of Jlodern Europe, by 
E. L. Poole, 126, 235, 559, G5S 
Historical Geography of the British 
Colonics, reviewed, 176 
History and Literature of the Klondike 
Region, 631 

History of Ancient Geography, by H. F. 
Tozer, note on, 331 

Hiift'mann island, Franz Josef Laud, ISO 
Hobenlohe island, Franz Josef Land, ISO 
Holden, E. 8 , Mountain Observatories in 
America and Euiope, 556 f 
Holland — 

Outdoor Life in, by C. J. Cornish, ll.S f 
'NVaterwegen in Oud-Holland, door A. 
Beeknian, 547 f 

Holland, F\ C., The Prospects of Rhodesia, 
551 1 

Holland, T. H.. Geological Structure . . . 
of the Flill Slopes around Naini Tal, 

120 t 

Homen, T., L'eber die Bodentemperatur in 
Muotiala, 548 1 

Hooker, Sir Joseph, remarks at the 
Antarctic Conference, 380 
Hopar glacier, advance of, 107 
Flora, plain of. Central Africa, 148; posi- 
tion and height of, 171, 172 
Horizon — 

Suita definizione scientifica dell’ oriz- 
zonte, irota di G. Saija, 124 t 
Horn Expedition to Central Australia, 
the, 51 

Horocones valley. South America, 469 
Hoist, Dr., Xieuws van de Jakatirivier, 
341 1 ; note on the same, 444 
Hosie, A., Three Tears in Western China, 
549 t 

Hubbard, G. G., The Effects of Geogra- 
phic Environment, 554 f 


Hubbe, Mr., expedition to West Australia, 
216 

Hubl, A. von, Beifrage zur Technik der 
Kartenerzeugung, 459 f 

Hubon, E., Les clieuiins der fer suisses, 
548 1 

Hudson Bay, Recent Exploration, by Dr. 
R. Bell, i * ; 553 f 

Hull, early [nut of, 525 

Hume, A. S. (Biography of), Sir Walter 
Ralegh, 655 f 

Hungary — 

Bcvolkerung Uugarns, 547 + 

Ungiims Miihlenindustric, 450 f 
Ursprung der Magyaren, vou H, v. 

Vambery, 450 f 

Hunt, H. A., Types of Australian Weather, 
123 t 

Hunter, Sir E., The Movements for the 
luclosure and Preservation of Open 
Lands, 454 t 

Huon-Golf im Siidosteu von Kaiser Wil- 
helmsland, von H. Rudiger, 458 t 

Hyderabad, New Era in, by J. Rock, 

120 1 

Hydrographical Expeditions to the Ob and 
Yenisei, 93, 219 

Hydrographischen Beobachtuiigen im 
Eismeere, 312 * 

Hydrography of the Great Plain of China, 
538 

Hydrology of running water, G19 


I. 

Icr, Cave Hunting in Central Europe, bv 
E. S. Balch, 54G t 
Iceland — 

Dr. Thoroddsen’s explorations in, 536 
Fradet nordlige Island, nfTh. Thorodd- 
sen, 225 t 

Sailing Directions for, etc., by H. D 
Jenkins, 118 t 
Ice portage, boulders at, 11 
Ice-shoved boulders in Canadian rivers, 10 
Idria in Krain, Die Bergstadt, von .1. 
Petkovsek, 117 1 

Iloriri, Nupe and, by Seymour Vandeleur. 

349 * ; town of, 365-367 
Inambari river, Bolivia, 443 
Inca, Pente del. South America, 469 
Index to Periodicals of 1895 ar.cl 1896.. 
313 1 ; Geographical Index to Books, 
etc., 344 t; Index to Quarterly Jourind 
of the Geological Society, 344 f ; S' c 
aim Bibliography 
India(n) — 

An Indian Romance, 119 f 
Buddha’s Birth and Death, Lost Sites of 
the, by L. A. Waddell, 455 f 
Cloud Statistics, etc., by A. M. Down- 
ing, 119 1 

Forestry in. Colonel Bailey on, 473 
Government surveys, 559. 658 
Indi.t before the Euglish, by E. Sewell, 
455 1, 549 t 
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India(n) — continued, 

India in the Sixtieth Victorian Year, by 
Sir Boper Lethbridge, 455 f 
India under Queen Victoria, by Sir A. 
Lyall, 119 1 

Indischen Kastenwesens. Gesehichte 
des, von H. Oldenberg. 549 f 
Indisclien Seespiegels Moliit. iibersetzt 
von Dr. M. Bittner und Dr. Toma- 
schek, 339 f. 455 t 

Maps : Bartholomew’s map of Xorth- 
West Frontier, 559; Philip’s large- 
scale map, Vorth-V'est Frontier, 659 ; 
Stanford’s sketch-map of the same, 
561 

Naga and other Frontier Tribes of 
North-East India, by G. M. Godden, 
549 1 

North-West Provinces of, and Oudh, 
Tribes, etc., of the, by W. Crooke, 
120 1 

North-West Provinces, their History, 
etc., by W. Crooke, 120 1 
Rainfall in, by J. E., 22S t 
Sea-routes to, Portuguese Celebration of 
the Discovery of the, 641 
Survey of India Department, General 
Report, 549 t 

Indians of America, arrows of, 66, note 
Indo-Cliina — 

Early Geographj' of, by G. E. Gerini, 
436, 455 1 

Kenseignements goograpbiques rc- 
cueillis . . . au cours do I’expcdition 
du Prince Henri d’Orle'ans, par E. 
Eoux, 550 1 

Ingall, E. D., Report on Mineral Statistics 
and Mines, 230 1 

Inglcborough grotto, Yorksliire. 509 
Insectivora of the Palmarctic Region, 86 
Instruments lent to travellers, 115 
Interozeanische Kanal. von Dr. H. Pola- 
kuwsky, 329, 457 ft see aho Panama 
Iqnique — .\rica, cable interruptions, 265, 
266 

Iran plateau, Persia, 569 
Irawadi. upper, Lieut. Pottinger’s expedi- 
tion to the, 210 
Irazu volcano, Costa Rica, 59 
Ireland — • 

Caves and grottoes in, 501 
The Tourist in, by Earl of Mayo, 548 f 
Thorough Guide Series, by M. J. B. 
Baddeley, 454 f 

Iron workings in Central Africa, 156 
Iroquois Confederacy, Consolidation of 
the, by James Douglas, 122 t 
Is the Earth a Planet ? by C. Robertson, 
345 1 

Isaia, altitude, etc., of, 393 
Ischia, Navigirung im Kanal von, 452 f 
Ishii, Y., Travel in the Northern Part of 
the Taiwan Island, 456 f 
Island : see Iceland 
Islands— 

Reclierchcs sur la constitution des ilcs, 
par Dr. J. de Windt, 653 1 


( Isle-a-la-Crossc, Du lac de 1’, par Emil 
Petitnt. 341 1 

; Isle of Wight and New Forest, Bartholo- 
! mew’s map of, 559 
I Isurium (Aldborough), Roman town of, 

! 515 

Italian Discoveries in East Africa, 439 ; 

Expedition to Mount St Elias, 443 
Italians in Eritrea, Captain Junquiere’s 
book on, 178 
Italy— 

Area dell’ Italia naturale, del O. Mari- 
ntlli, 339 1 

Carta d’ltalia, Lavori . . . nell’ Isti- 
tuto Geografico Militare per la, del 
Gen. B. De Benedictis, 451 1 
Carta geologica del Regno, Sulla forma- 
zioue della, del N. Pellati, 452 1 
Carte d’ltalia del secolo XV., etc . del 
A. Mori, 452 t 

Cartografia italiana, Storia della, del A, 
Botto, 452 t 

Ghiaceiai del Massiccio del M. Dis- 
grazia o Pizzo Bello, del Prof. Mar- 
son, 451 

Ghmcciai italiani sinno sistematica- 
moute studiate, del Prof. Porro, 452 t 
Glossario geografico dell’ Italia del 
Medio-Evo, del Prof. G. D. Vedova, 
452 1 

L’e'migration Italienne, par M. G. Yver, 
555 1 

Limite Convenzionale tra Italia Coii- 
tincntale e Italia Peninsulare, di L. 
de Magistris. 452 f 

Montague della Ponisnla Italiana, dis- 
tinzioni, etc , del F. Porena, 452 f 
: Studi liiiinologici del high! italiani, etc , 

del Prof. D. Viiiciguerra, 452 t 
Sulla opportUTiita cbe I’area delle sud- 
divisioiii del Regno venga evaluata, 
etc., del Prof. Millesevicli, 451 t 
Terremoti della Romagna del 1781, del 
M. Baratta. 452 t 

Volcanoes and mineral springs, 433 
IVissenscbaftliclieu Landeskunde von 
Italien, von Th. Fischer, 338 f 
Ivory Coast, French, M. Eysseric’s journey 
in, 442 

J. 

Ja river, Congo basin, 441 
Jack, R. L., Meridional Anthills of Cape 
York Peninsula, 231 1 
Jackson-Harmswortb Expedition, Return 
of the, 445 

Jacottet, E , Mceurs, coutumes et super- 
stitions des Ba-Souto, 340 f 
’ Jade-mines district, Lieut. Carey’s report, 
325 

Jaegar. Dr., Problems of Nature, Re- 
searches and Discoveries of, 123 f 
i .Jafar Bai tribe of Turkomans, 574 note 
I Jakati River, Dutch New Guinea, Ex- 
ploration of the, 341 t, 444 
Jalilli fort, Maskat, 612 
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Jiilwar, inscriptions at, 223 
Jamaica, Handbook of, for 1897, com- i 
piled by S. P. Musson and T. L. Eox- ■ 
f burgh, 457 f ; Photographs of, by 
Colonel Swinton, 5G3 
James bay, Hudson bay, 8 
Jameson, J. M., Climate of New York 
State, 122 f 

Jansen, Dr. H., Die iliiggelberge, der 
Miiggelsee, etc., 547 f 
Janssen, J., Four Days’ Observations at 
the Summit of Mont Blanc, 118 1 
Japan — 

Ainu Words as illustrative of Customs, 
etc., by Eev. J. Batchelor, 455 f 
Alcoek, Sir Eutherford, work in, 045 
Chinese Eefugees in Mito, by E. W. 
Clement, 455 t 

Earthquakes in. Distribution of, by Ch. 

Davison, 530 * 

Earthquake shocks in, 132 
Fissures in the Mountainous Land of 
Minami Komagnri, by K. Jimbo, 456 f 
Influence of Greco - Persian Ait on 
Japanese Arts, by Eev. I. Dooman, 
455 t 

Sprichworter . . . der Japanischen 
Sprache, von P. Elimann, 550 t 
Jatoba river. South America, 215 
•lava et le Congo au point de vue colonial, 
par M. Lecleroq, 461 f 
Java, Triangulation von, von Dr. Oude- 
mans, 120 1 

Jenkins, H. D., Sailing Directions for 
Fiords, etc., of Iceland, 118 t 
Jenuinga-Bramly, W., A Journey to Siwa, 
598 

Jervois, Sir W. Drummond, obituarv of, 
44G 

Jesnup Expedition to the North Pacific 
Coast, 639 

Johns. P., The Coalfields of the Colony of 
the Cape of Good Hope, 551 1 
J ohnston. Sir H. H., British Central Africa, 
339 1 : note on, 410 
Johnston, T. B., obituary of, 446 
Johnston, W. k A. K.. Our Empire 
Atlas, 235 

Jonquiere, Captain, book on Eritrea, re- 
view, 178 

Jordan, D. S., and B. W. Evermann, The 
Pishes of Noith and ^Middle America, 
121 1 

Jub, Expedition to the, under Major 
Macdonald, 211 

•luby. Cape, region of. Dr. Zaytoun's ob- 
servations on, 96 

Judd, Prof., on Deposits of the Nile Delta. 
539 

Jungfrau — 

Jungfraubahn, Die, von J.Wottitz, 226 1 
Proposed Jurgfrau Eailnay, by Guycr- 
Zeller, 226 t 

Jura, Faune Cavernicole du, par A. Vire', 
547 1 


K. 

Kab.v river. West Africa, 255, 256 
Kabba, upper Niger, 353 
Kacna-Jama, La, parM. Marinitsch, 546 f 
Kafiristan and its People, by Sir G. S. 
Eobertson, 548 t : Kafiristan ; its Man- 
ners and Customs, by Sir G. S. Eobert- 
Bon, 119 t 

Kaiser, Alfred. Journey in East Africa, 510 
Kaiser Franz Josef Land : see Franz Josef 
Land 

Kaiser Wilhelmsland : see New Guinea 
Kalangba, altitude, etc., of, 393, 397 
Kalieri, West Africa, 253 ; altitude of, 
394, 397 

Kamange, altitude, etc., of, 393, 397 
Kaiubaia, altitude, etc., of, 394 
Kambwire’s, Central Africa, 160 ; position, 
171 

Kamegaoka in the Province of Mutsu, by 

D. Sato, 550 f 

Kamerun (see also Cameroons) — 

Saugetliiere des Kamerungebietes, von 
Dr. Y. Sjostedt, 121 f 
Kamindu, altitude, etc , of, 393, 397 
Kanitz, F., Die russische Muonio-Ex- 
peilition, 453 t 

Kaukuia. altitude, etc., of, 395 
Kanpo, Sze-chuan, 27 
Karonga, changes of coast-line at, 291, 
295 

Kasungn people and district, 156; position, 
etc., 171,172 

K.itanga, Terrains Anciens du, par J. 
Cornet, 121 f 

Katimbo, altitude, etc., of, 393, 397 
Kaukasus : see Caucasus 
Kawana, altitude, etc., of, .393, 397 
Kech-Makuran, letter from Sir F. .1. 
Goldsmid on, 447 ; letter from Gen. M. 

E. Hai,g, 449 ; letter from Mr. G. P. 
Tate on. 221 

Keltic, J. Scott, Some Geographical Prob- 
lems, 308;* Address to the Ocngruphical 
Section of the Biitish Association, 656 f 
Kendal, early importance of, 529 
Kennaway, Mr., remarks on receiving 
award for Mr. Douglas, 110 ” 

Kennicott, Eobert, explorations in the 
Y'ukon district, 631 

Kerguelan, Aux Terres dc, etc., par M. 

Mercieg 652 f 
Kerman, Persia, 580 

Ketliulle, M. De la, Le pays des Niams- 
Niams, 456 1 
Kew Observatory — 

Description of the, 461 1 ; Eeport of the, 
461 1 

Kharkov, population of, 190 
Khwash, Beluchistaii, 5,S6 
Kia-ling, Sze-chuan, 22 
Kiel — 

Magncti.sehe Boohachtungen an der 
Ivicler Fohrde, v,,u A. Scliuek, 647 t 
Icmpendurscliwankungen in, von Prof. 
L. \\ 047 t 
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Kiepert und Moisei, Karte von Deutsch 
Ost-Afrika, 317, 561 
Kilela, altitude, etc., of, 393, 397 
King, G., Materials for a Flora of the 
Malayan Peninsula, 550 f 
Kingsley, J. S., Obituary of E. D. Cope, 
313 1 

Kiniarok, Plateau of East Africa, 327 
Kiridugu,lVest Africa, 250; altitude, 394, 
397 

Kirimandugu, altitude, etc., of, 394 
Kirkpatrick and Prothero, Profs., The 
Unity of the Empire, 344 f 
Kishinetf, population of, 199 
Kita-Lolo junction, country round the, 257 
Kittler, Dr. C , Ueber die geographische 
Verbreitung und Natur der Erdpyra- 
miden, 653 f 

Klemm, G., Ueber ein typisehes Loas- 
propil bei Asohatfenburg, 338 f 
Klondike Goldfields, Tiie, by H. De 
Windt, 553 ; f Clondyke Gold Fields, by 
M. S. IVade, 650 1 ; History and Litera- 
ture of, 631 ; Waterways to, by H. B. 
Small, 650 f 

Knipping, E., Das Wetter zwischen dem 
La Plata und Kap Horn, 311 f 
Knonau, G. M. von (biography of), Josias 
Simler, 555 t 

Knox, Captain Robert, by D. W. Fergu- 
son, 655 t 

Knudsen, M., Le plankton marln et les 
gaz de I’e.au de mer, 125 f 
Knkang Shan State, 209 
Kolwah district, Kech JIakuran, 221 
ICondekoro. altitude, etc., of, 391 
Kong Karls Land, Mr. Pike’s exploration 
of 543 

Kootenay District, East and West, map 
by Fr. Fletcher, 561 

Koppenteiohe, Dr. Z.icharias’ investiga- 
tions of the. 323 

Kosciusko, iMount, Jleteorological Ob- 
servatory for, 330 
Kosobeji, Nupe village, 355 
Kota-Kota village, 169 ; iwsitioii of, 171 
Kouznetsotf, Colonel, expedition into 
Bukhara, 210 

Krakatau, Do eilanden, door J. Muller, 
550 t 

Krause, Dr. E., Yegetationskizze Mittel- 
nisslands, 647 + 

Krieg, Kapt., Hydrographische Beobach- 
tungen . . . New Guinea.s, 652 f 
Kropotkin, P., The Population of Russia, 
196* 

Kru or Kruto, West Africa, 241, 243; 

altitude, etc., 393, 397 
Kuan Hsien, 25 

Kubeh-i-Subs at Kerman, 5S0, 5S1 
Kuchan, Persia, 577 

Kufuna, Knkuna, Kulakoia, altitude, etc., 
of, 39i>, 31*5 
Kuh-i-Fanoch, 5S5 

Knlturtornien und ihre geo!rra])hiscbe 
Verbreitung, \on Dr. A. t'lerkandt, 
460 t 


Kulu im Himalaya, Beise nach, von Prof. 
Oppert, 228 f 

Kuudembaia, altitude, etc., of, 303, 397 
Kunene river. Dr. Esser’s exploration of 
the, 212 

Kuranko country and people, 250-253 
Kuril islands, eruptions in the, 138 
Kuro Siwo current, 145 
Kurubundo, altitude, etc , of, 393, 397 
Kurunegala District, Ancient Cities in 
the, by F. H. Modder, 455 f 


L. 

Labkadok Area, The, by A P. Low, 229 1 
Labrador Peninsula, Report on Explora- 
tions in the, by A. P. Low, 121 ; f topo- 
graphical work in, 625 
Lagos, The Colony of, by Sir G. T. 
Carter, 456 f. 551 f 

Laing, J. W., Photographs of Vancouver 
Island, 318 

Lajji Valley, Beluoh-Kalat Frontier, 589 
Lakes — 

A Study for Teachers, by A. P. Brig- 
ham, 124 1 

Geographical surveys of, 321, 322 
Komenclatura dei laghi, etc,, del 0. 
Marinelli, 342 t 

Of the Riesen Gebirge, Dr. Zaoharias’ 
investigations, 323 

Organismes infericurs a la surface de 
quelques lacs Suisses, par E. Pitard, 
342 1 

Seiches des lacs et ourngan-cyclone, par 
M. Forel, 342 1 

Lalande, P., Les Grottes artiflcielles des 
Environs de Brive, 516 f 
La Libertad — Salina Cruz, cable interrup- 
tions, 265 

Lallemand, Ch., Sur la precision eomparc'e 
de divers mode de repe'rage de la verti- 
cale, etc., 124 t 

Lancashire — 

Arohseological Survey of, by W. Har- 
rison, 227 t 

Physical Geographv of, by H. Bolton, 
227 1 

Laudor, H. S., return of, from Tibet, 537 
Landslip on the Yang-tse, 191 
Landslips by Overloading and Facial 
Shear, 142 

Land-Surveying, Aid to, by C. J. Clancev, 
124 1 

Lange, J., Fra Smaarejser i Xorge, 617 1 
Langhans, P., Deutscher Kolonial Atlas, 
562 

Langley, S. P., Memoir of G B. Goode, 
555 t 

Lanwa, upper Niger, 365 
Lao-kai, Red river, 94 
La Plita mill Kap Horn, Das Wetter 
zwischen dem, von E. Knipping, 341 f 
Lapparent, 31. de, Les mouvements de 
I’ecorce terrestre. 233 f 
Lar or Lahr river, Persia, 326 
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La Serena — Valparaiso, cable interrup- 
tions. 207 

La Starza, Italy, 422 
Latitude, Variation of, by J. K. Rees, 121 f 
Lauterbacband Kersting, Drs., Vorlaufige 
Skizze dcs Beiseweges der Kaiser Wil- 
helms Land, 347 

Lava-streams and Trachytic Rock Masses, 
434 

Lavieuville, G., Notice sur les cartes 
marines, 459 f 

Lcclercq, J , Le Java et le Congo au point 
de vue colonial, 401 ; f Le Congo doit 
citre notre Java, 049 f 
Lee, Sidney. Dictionary of National Bio- 
graphy, 313 1 
Leeds, growth of, 528 
Leichseriiig, A. C.. Zur Rettung der nord- 
friesischen Insellande, 547 f 
Lemaitre, M., on the hydrography of the 
Sanga river, 441 

Lemoine, J., Exploration en Papouasie, 
554 1 

Lemoine, 31., Service Hydrometrique du 
Bassin de la Seine, 225 1 
Lengekoro, altitude, etc., of, 393, 397 
Lenz, 0., Sui cosidetti “ popoli nani ” dell’ 
Africa, 228 1 
Le'opold II., Le lac, 551 1 
Lepsius, Dr., Geologische Karte des 
Deutschen Reiches, 347 
Le Souef, D., Ascent of Sit. Peter Botte, 
North Queensland, 458 t 
Lessar, 31., remarks on receiving medal 
for 31. Semenoft', 108 

Lethbridge, Sir R, India in the Sixtieth 
Victorian P'ear, 455 f 
Leuca<le, Isola di, Cenni geologici sull’, 
por C. de Stefani, 225 t 
Le 3’asseur, N , Anticosti, 052 t 
Levita, Lieut. C. B , A 3'isit to South 
Africa, 552 + 

Lewis, ,J. P., Place-Names in the 3’anni, 
455 1 

Libbey, Prof. 3V., expedition to New 
3Iexico, 214 

Library caf.alogue of R.G.S., 5C5 
Library of R.G S . Report on, 114 
Lieder. Herr, journey in German East 
Africa, 327 

Lievre, 31., Sur les cotes de Chine, 339 t 
Light and Plant-growth in the Arctic 
Regions, Prof. IViesner on, 331 
Lights of the 3Vorld, List of (U.S. Hydro- 
grapliic Office). 461 1 

Lima, Sociedad Cieografica de, 3Icmoria 
que presenta. Dr. D. L. Carranza. oJti t 
Limba tribe, 3Vest Africa, 386 
Limnology, progress of, 322 
Limon Po'rt, Costa Rica, 71 
Lincoln, Roman sites at, .115 
Liudeman, 31., Geographisclicn Erfor.s- 
chung der Sddpolarregion, 123 f, 231 f; 
Lipari — 3Iilazzo, cable fractures, 271 
Litliarania — 

Litauisclif sjirachgebiet, von Dr 1’. 
Tetzner, 64Gt 


Litbarania — continued. 

Littlebales, G. W., Recent Eoreigu 
Surveys, etc., 650 1 
Liverpool, growth of, 528 
Loangwa river, Central Africa, 161, 163 
Lob-nor: see Lop-nor 
Loch, Hon. E. D., Photographs of Slorocco, 
564 

Lofu river, Tanganyika lake, 299 
Lokko, Port, altitude, etc., of, '393 
Lokoja, upper Niger, 349 
Lombok island. Captain Cool’s book on, 98 
Lop-nor - biickenets vaudriiig, af Sven 
Hedin, 454 t 

Loralai, by 31ajor 3'ate, 549 f 
Lord, W. B., The “Nautical Almanac” 
Office, 656 t 

Lord Howe Island, Climate of, by H. 0. 
Russell, 122 1 

Lothian, 3Iarquia of, remarks at the 
Antarctic Conference, 385 
Louren^o 3Iarques, trade of, 3Ir. Case- 
ment’s report, 440 

Low, A. P., Labrador Area, 229 f ; Report 
on Explorations in the Labrador Penin- 
sula, 121 1 : Surveys in Canada, 625 
Luapula and Lualaba rivers, 637 
Lucliu, Bibliography of. Contributions to, 
by B. H. Cliamberlain, 550 f 
Lucrine lake, Italy, 419 
Imughd or Ossa lake, Camoroons, 638 
Lyall, Sir A., India under Queen Victoria. 

not 

Lyddeker, It., on the Distribution of 
Slammals, 99 

Lynch, A., An Unnoted Corner of Spain. 
226 1 

Lyotiese Commercial 3Iission to China. 
94, 439 

Lyons, Captain, Sliss Raisin, and Miss 
Aston, Note on a Portion of the Nubian 
Deseit, 552 f 


3IAB0I.E river, West Africa, 240 
3Iacaire, S. Kyrillos, 3Iou voyage en 
Abyssinie, 551 f 

Macassar, Renseignemeuts recueillis h 
228 f ; see also 3Iakitssar ^ 

3Iacdonald. A. C., Notes on ‘ Tlie Dis- 
covery of tlm Eastern Coast of New 
Holland, 0.)2 1 

3Iacdonald, 3Iajor, expedition to the Jiib, 

3Iacgrepr. Sir W, British New Guinea: 
Country and People. ,553 f ; Explora- 
lions lu Guinea, 97 
3Iac3Iillan, C'nmvay, Geographical Dis- 
tribuHun of Plants, 316 f 
Maephemon, W. G., Medical Report on 
Fez 5V- 1'^'" Eoan-Smith to 

Madagascar — 

Clmtnins do for, par A, Duponcbel, 551 1, 

wO.- I 
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Madagascar — continued. 

Expedition of 1895-96, by Captain S. 

Pasfield Oliver, 551 1 
Media altezza dell’ laola di Madagascar, 
del Prof. O. Marinelli, 551 1 
Organisation militaire et administrative 
de, 551 1 

Voyage de M. Lemaire dans I’Androy, 
par A. Grandidier, 551 1 
Voyages made by the Sieur D. B. to 
Madagascar and Bourbon in 1669-72, 
by Captain Pasfield Oliver, 551 t 
Mader, Dr. F., Die Hochsten Teile der 
Seealpen, etc., 616 f 
Madidi river, B divia, 143 
Jladina, altitnde, etc., of, 393, 397 
Madre de Dios river, 413 
Maereker, Landesaiifnabme von Deiitscb- 
Ostafrika, 229 f 

Mafuta’s, position and height of, 171, 172 
Magellan, Straits of, A IVinter Voyage 
through the, by the late Admiral Meade, 
158 t 

Maggiore. Lago, Uji cordone litonaneo 
presso Ispra sul, del C. Eeale, 152 + 
Magistris, F. de, Sull’ opportunity di 
stabilire . . . il limite convenzionale tra 
Italia Oontinentale e Italia Penisolare, 
152 t 

Magnetic Declination inFranz Josef Land, 
tables of, 183 ; magnetic pole, south, 
position of, 3S1 ; Magiietischen und 
liydrograpiiisohen Beobachtungen im 
Eisineere, 312 t 

Magwangwara tribe. East Africa, 327 
Magyaren, Ueber den Ursprung der, von 
H. v. Vambe'ry, 150 1 
Majorca, the Cueva del Drach in, 510 
Makalla, Ein Aufenthalt in, von L. 
Hirsch, 618 t 

Makanna, altitude, etc., of, 393, 397 
Makaroff, Eear-Admiral, expedition to 
the North Silierian Sea, 219 
Makassar - Strasse, Balabalagan- oder 
Kleine Paternoster-Iuseln, 339 f; ste 
also Macassar 
3Iakran, 581 

Makran, letter from G. P. Tate on, 221 
Malabar, The Moplas of, by F. Fawcett, 
618 1 

Malay Peninsula, Flora of the, by G. 
King, ,550 1 

Jlaldonado, E., E^tudics geograficos . . . 

sobre Chiloe", 1 22 f 
Malham, Dry Eiver-hed near, .535 
Maluran river and list of villages, 586, 
and note 
Mammals — 

Distribution of, E. T.yddeker on the, 99 
Geography of- the Pahearctic Eegion, 
by W. L. Sclater, 81* 

Maiine, Distribution of. Dr. Sclater on, 
21 '.> 

Mancala, till- National Game of Africa, by 
S. Culiu. 619 t 
JlanclLostcr — 

E-irly importance of, 527, .528 


] Manchester — continued. 

' Food Supply of, by W. E. Bear, 451 1 
I Ship Canal, The, by W. B. Tracy, 548 1 
' Manchuria — 

; Map of, by L. Borodovski, 126 ; Eussian 
I map of, 659 ; Observations meteoro- 
: logiques faites en, De M. Venukoff, 

! 618 1 

■ Opisanie Manchurii, by D. Pozdneyetf, 

I 339 1 

; Manchurian subregion of the Palsearctie 
' Eegion, 89 

I Mangues or Choroiegas of Costa Eica, 83 
Manitoba and N.W. Territories, topo- 
graphical work in, 628 
Maiitzn people and dwellings, 33 et seq. 
Mann, discovery of the. Dr. Aguilar on, 
i 113 

' Map-room of E G. S., Eeport on, 115 
Mapeuna, altitude, etc., of, 393, 397 
; Mapping of Plant Associations, by A. J. 

I Herbertson, 653 f 
' Maps, earthquake, 532 
Maps, Large Scale, as Geographical Illus- 
trations, by W. M. Davis, 556 f 
, Maps, New — 

I Africa, 126, 235. 317, 462. 561, 659 
' America, 1 26, 235, 317, 162, 561, 669 
i Arctic, 125 
j Asia, 126. 161, 559, 658 
I Australasia, 317, 462, 562 

1 Charts, 127, 318, 162, 562 

; Europe, 125. 235. 346. 557, 657 
' General, 235, 318, 562 

Photographs, 128, 236, 318, 164, 660 
I Marangu und Itawa, Neue Eeiserouten 
; in, von Dr. Hassenstein, 561 
. Maranham— Ceara, cable interruptions, 
268 

■ Maravilla, Lago, Patagonia, 105-407 
Marble Arcii cave, Ireland. 501 
Marbut, C. F., Missouri, 157 1 

Marco Polo’s description of Dasht-i-Lut, 
578 

. Margerie, Prof. De, Geological Biblio- 
graphy, 332 

Marg;dnnum, Eoman town of, 516 
Marine Mammals, Distribution of. Dr. 
Sclater on, 219 
! Marinelli, Dr. O. — 

I Area dell’ Italia naturale, 339 t 
, Breve contnbuto alio studio delle Brezze 

diMoute, 312t 

Distribuzione della popolazione della 
Sicilia, 152 f 

Media altezza dell’ Isnla di Madagascar, 
551 1 

Sulla . . . nomencl.atura del laghi. 342 f 
Marinelli, G., Cristoforo Negri, 313 f ; Se 
e come I’Universith italiana possa 
proveddere . . . Geograii.i per le scuole 
secondarie, 315 t 

Marinitscb, M.. La Kacna-Jama, oil t 
Markliam. Sir 0. E. — • 

Discovery by B.iron Nordenskjuld that 
Fresh Water will be found, etc., 165 * 
Opening Address, November 8, 1897. ..165 
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Markham, Sir C. E. — continued. _ I 

Promotion of Further Discovery in the 
Arctic and Antarctic Eegions, 124 f 
Eemarks on “A Journey in Western 
Sze-chuan,” 50; “An Expedition to I 
the Source of the Niger,” 395, 396: ^ 
the Antarctic Conference, 374; “Nupe | 
and Ilorin,” 370, 373; presenting I 
medals, etc., 107-109; “EecentJour- ' 
ncys in Persia,” 594, 597 
Marocoo : see Morocco ; 

Marriott, W., Hints to Meteorological | 
Obserrers, 460 1 

Marseille, Cavernes des environs de, par 
Fournier, 547 t 

Marson, Prof., Sui gliiacciai del Massiccio i 
del M. Disgrazia o Pizzo Bello, 451 f : 
Martel, E. A., British Caves and Spele- ‘ 
ology, 500 * ; Sur I’hydrographie souter- . 
raine . . . du Devoluy, 225 f ; 

Martin, Th. C., Utilisation of Niagara, | 
122 1, 540 

Martino, A. de, Sulla relazione di Amerigo ; 
Vespucci, 555 \ 

Martonne, M,, on the Anthropogeography | 
of the Upper Nile Eegion, 95 
Maskat, Persian Gulf, 608; History of, 
614-618 ' 

jMason, O. T.. Primitive Travel and Trans- i 

portation, 654 f I 

3Iassachusetts, State of. Geographic 
positions in, 230 f I 

JIassama, altitude, etc., of, 305 . 

3Iatabele Campaign, The, 1896, by Colonel 
Badeu-Powell, 310 t i 

Matiing, Sze-ohuan, 40 
^latina river, Costa Eica, 71 
JIattag.'imi. Lake, Canada, 2, 10 
JIavo, Earl of. The Tourist in Ireland, 
518 t 

IMayou, L , Ues Temples de la Gdograpliie 
dans I'Egypte Anthpie. 340 1 
Mazauric et Cabane.s, 3IJI., Le Spedunipuc 
de Dions, 546 t 

McAdie, A., Eiiuipment ... of an Aero- 
physical Observatory, 233 f 
McC mnell, Mr., surveys in Manitoba, 628, 
629 


Meerenie valley. Central Australia. 52 
Meetings of B.G.S., Session 1896-97.. 107, 
117, 224; the new session, 535 
Melville, G. W. (Biography), 555 t 
Menchia, tombs and villages of. 604, 601 
Mendes, A. L., America austral. Cartas 
escript.is, 122 f 

Mendi tribe. West Africa, 3S6 
Menendez.E., La Costa oriental de Yuca- 
tan, 651 1 

Merani fort, Maskat, 612, 617 
Mercie, M. E., Aux Torres de Kerguelen, 
etc., 652 1 

Mercurial Barometer. A Portable, by 
Captain Deasy, 203 * 

Mergui Archipelago, The Selungs of the, 
by B. C. Temple, 648 + 

Mesa Encantada of New Mexico, explora- 
tion of the, 541 
Meshed, Persia, 578 
Mesny’s Chinese Miscellany, 119 f 
Meteorological — 

Conference, Eeport of the International. 
460 1 

Observatory for Mount Kosciusko, 330 
Observers, Hints to, by W. Marriott, 460 f 
Meteorology, Vienna College of. Director- 
ship of the, 332 

Mewes, B., Aufgabe iind Stand der 
Sudpolarforsohung. 123 t 
Mexicans in Costa Eica, 82 
Mexico — 

Archipelago del Nort?, 553 f 
Ascents in, by A. E. Hamilton, 553 t 
Boundary between Mexico and British 
Honduras, 541 

El -Archipelago del Noite, por D. I. 
Rojas. (151 1 

Eruptive Bocks of. by 0. C. Farrington, 

6.'i0 1 

Gi ology of, by H. F, Bain, 450 f 
Mcxico-Ciiiutemahi Boundary Question, 
by Pomero, 650 1 

Photographs of, by G. L. Stephenson, 563 
Rainfall in, Dr. Sapper on, 214 
Recent Foreign Survey.^ under the direc- 
tion of the U.S. Hydrographic Office, 
by G. AV. Littlehales. 6,70 1 


AleDonnell range.e, Central Australia, 52 
McEvov. Mr,, survevs in British C'olum- 
i)ia. 630 

McMahon, Captain, The Southern Border- 
lands of Afghani.stan, 227 f ; on A’ol- 
canoes of the Beluohistan Afghan Fron- 
tier. 5SS note 

McMahon, Lieiit.-General and Captain, 
Nrtes on Some Volcanic ami Other 
Itncks ill Baluchistan, 4.75 1 
Mc( Mr., surveys in Canada, 625 
Meade, the late Admiral, A AVinter 
A’oyage through tlie Straits of Magellan, 
4.78 t ; biography, 461 f 
Measurement of the Eaith, by A. Fowler, 
532 t 

Medals, royal, and other awaids, presenta- 
tion of the, 107 

Mediterranean, c.able fractures in the, 271 


labl.i de alturas, por Drs. Felix v Lenk 
6.70 1 

Aleyer, Dr. H.. Journey to the Headwaters 
of the Xingu, 215 

Meyer, Dr. P. C., Die A’Olker de.-, AVest 
Sudan, 462 f 

Jlia Ko, Mantzu village, 36 

Michaux, Lieut., visit to the Aluata A'auvo 
638 

Middlemiss, C S , Geology of Hazara, 1 20 f 

Mill, Dr. H. R , on Geographical Pictures 
475; on Geogr.iphical Rculiug f,^r 
Teachers, 611; Oce mographicai If., 
searches in Lech Fynp, 632; Eepoit 
... on tlie Caeiilati'iu of tlie w'tter 
in Lech Fine. 6,71 f 

Milhisevich. K , Discussione iklle os.serva- 

■‘‘Pedi/.ione 

Loltego, .,10); Sulla opportunitii chc 
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I’area delle suddivisioni del Eegno 
venga evaluata, etc., 451 f 
Millspaugh, Ch. F., Coastal and Plain 
Flora of Yucatan, 341 f 
3Iilne, John, Sub-Oceanic Changes, 129 *, 
259* 

Milne, Prof., seismological work of, 532, 
534 

Min or Fu river, Sze-chuan, 24 
Mindeleff, C., Influence of Geographic 
Environment, 234 f 

Mino and Owari, Japan, earthquakes in, 
533 

Miramar, Lago, underground lake, 
Majorca, 511 

Miri tort, Kech Makuran, 223 
Mischlich, A., Eeiseberieht in Bismarck- 
burg, 121 1 

Miseno, Capo di, 416, 417 ; Porto di, 418 ; 
Fumarole, 433 

Mission river, Queensland, 98 
Jlissionary Eeports, Free Church of 
Scotland, 556 t 

Missiouuaires Catholiques, Explorations 
des, par P. GrolBer, 656 1 
Missouri, by C. F. Marbut, 457 1 
Modder, F. H., Ancient Cities in the 
Kurunegala District, 455 1 
Mohit, Die topographisohen Capitel des 
indischen Seespiegels, 455 1 
Mbhn, Dr., Jahrbuoli des Norwegischen 
Meteorologischen Instituts, 226 f 
Mojsisovios, Dr. E. v., Ueber den chrono- 
logischen Umfang dos Daschsteiu- 
Kalkes, 451 1 

Mojsisovics, A. von, Death of, 612 
Mollendo — Chorillos, cable interruptions, 
265, 267 

Moncolon, L., Le cafe' a la Nouvelle- 
Cale'donie, 123 f 

Money, E., and Dr. Kcllett Smith, Explora- 
tions AVest of Lake Nyasa, 146 * 
Mongalaflusses, Das Gebiet des, von F. 
Thouuer, 649 f 

Jlonkoys of the Palsearetic Eegion, 86 
Mont Blanc — 

Ascent of, in 1830, by the Hon. E, B. 
AAhlbraham, 547 t 

Four Days’ Observations on, by M. 
Janssen, 118 f 

Plis paralleles qui forment le massif du 
Mont Blanc, par J. A'allot, 118 t 
Monte Xuov’o, fuiuarolcs, 433 
Montessus, M. F. de, on distribution of 
earthquakes. 534 

Montevideo — Buenos-Ayres, cable inter- 
ruptions, 268 

3Ioon, Photographic Atlas of the, by Prof. 
AVeinek, 31S 

Moore, J. E. S., Physiographical Features 
of the Xvasu and Tauganvika Districts, 
289 * ' 

Aioraines of Eeccs.-ion and their Signi- 
ficance in Glacial Theory, by F. B. 
Taylor, 6.13 t 

Aloravian Alissionaries’ E.xidorations in 
Qiicensland, 98 


I Morgan, Mr. E. Delmar, on Eussian work 
' on Novaya Zemlya, 472 
Mori, A., Di alcune Carte d’ltalia del 
secolo XV., etc., 452 1 
I Morinnia, altitude, etc., of, 394 
I Morocco — 

Le Maroc, par Dr. Eouire, 552 1 
Medical Eeport on the Mission of Sir 
G. Euan-Smith to Fez, by AA’. G. 
Maepherson, 552 t 

Photographs of, by the Hon. E. D. Loch, 
564 

Boman Eoads of, by W. B. Harris, 300 * 
Morris, Ch., The Primeval Ocean, 460 t 
Mortillet, G. de, Les Ecritures de France, 
i 338 1 

■ Mosbach, E., Streifziige in den bolivian- 
ischen Anden, 651 1 

Moscow, population of, 201 ; De Moscon 
a Krasnoiarsk, par Baron de Baye, 120 t 
Mouat, Dr. F. J. (Bio^pby), 461 1 
. Mountain Observatories in America and 
Europe, by E. S. Holden, 556 1 
Mountain climbing — 

Geschichte der Bergsteigens, von Dr. 
A. Zschokke, 557 1 

AVas ist ein Gebirge? von A. Xeuber, 
656t 

Mozambique — Zanzibar, cable interrup- 
tions, 274 

Mpeseni chief and country, 163, 16’7 
Muata Yanvo, Lieut. Michaux’ visit to 
the, 638 

I Miiggelberge, der Miiggelsee, etc., von Dr. 
H. Jaosen, 547 t 

Muir, J., The Mountains of California, 341 1 
Mulhall, M. G.. Our Tiade with Germany 
and Belgium, 548 t; Twenty Years ot 
Trade, 556 f 

Muller, A., und Dr. Schermau, Orient.a- 
lische Bibliographic, 344 f 
Miillor, Dr. Curt, on Anthropogeography 
of the Upper Nile Eegion, 95 
: Muller, F. M., The Sacred Books of the 
East, 656 1 

Muller, J., De eilanden Krakatau en 
Laugeil.ind, 550 t 

Miiller, Mrs. Max, Letters from Con- 
stantinople, 118 + 

Muller, P. A., on climate, 306 
Aluiios, Colonel, Explorations in Bolivia 
and Peru. 443 

Muonio-Expedition zur Beobachtung der 
Sonnentinsterniss, von F. Kanitz, 453 + 
Mur Kub, Persia, 580 
Jlurray, John, A Handbook for EeAdeuts 
and” Tiavellers in Shropshire and 
Clieslnre, 454 f 
JIurray, Dr. Jolin — 

On the B iltbur shoal, 100 
On the Distribution of the Pelagic 
For.imiuifcra, etc ,554 + 

On tlie proposed Antarctic Expedition, 
382 

Murray, Mr., surveys in Ontario, 626 
Mushkaf - Balan Eaihvay, Tlie, by J. 
Itamsay, 3.!9 f 
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Mussadugu, altitude, etc., of, 394, 397 
Musson and Eoxburgli, Messrs., Handbook 
of Jamaica, 457 1 

Mustiala, Bodentemperatur in, von T. 

Homc'n, 548 t ^ 

Mweru, Lake, Central Africa, G37 

N. 

Naohtigal, a.. Die Eingeborenen Afrikas, 
649 t 

Nao'ar, Formation of Lake in. Letter from 
Sir W. M. Conway, 107 
Nahuas (Aztecs) of Costa Eica, 83 
Naiband Range, Persia, 5S0, 696 
Naini Tal, Geological structure ... of 
the Hill Slopes around, by T. H. Hol- 
land, 120 t 

Nansen, Dr., Durch das Polargebiet, 45S t : 
Ee'ception du, 458 f ; Soiiio Results of 
the Norwegian Arctic Expedition, 123 1, 
342 t 

Nansen, Jackson, iind Wilkitzki, Russiseli 
Asien nnd Franz-Joscf-Land (map), 126 
Naples, crater at, 428; catchment area, 
482; vallep, 4SS 

Naples-Posilipo chain of volcanoes, 416 
Napo, Rio — 

Strumenti litioi . . . <lel Rio Napo, 
nota di Dolby-TyleredGiglioli, 230 t 
Nasir-ul-Muik, His Excellency, remarks 
on Recent Journeys in Persia,” 594 
Nathorsf, A. G., Ett onskningsmiil for 
den sveuska polar-forskningen, 459 t ; 
obituary of Oscar Dickson, LOof; on 
Swedish Polar Expedition, 611 
National Photographic Record Associa- 
tion, 207 

Natural Geogr.iphies, The, by .1. W. 
Red way, 656 f 

Nautical Almanac Office, Tables used in 
the, etc., 232 1 

“ Nautical Almanac " Office, by AV. B. 
Lord, 6o6 f 

Nautischen Astronomic, Umgestaltung 
der, 460 t 

Navigation aerhydrique. La, par 51. Pcscc, 
343 1 

Ncderlandts-Indie : see Dutch East Indie.s 
Negri, C , Biography by G. Marinelli, 343t 
Nei paesi dTslam in Barberia, etc., by G. 

B. Rossi, 656 f 
Nelson river, Canada. 2 
Neuber, A , Wa.s ist ein Gebirge ? 6.56 + 
Neviiis, J. E., Hindu Domc-stic and Re- 
ligious Customs. 648 1 
Nevins, ,J. B., Si stems of Coloniz.itioii, 

654 1 

New Africa. The. by A. Schulz and .4. 
Hammar, 229 1 

New Brunswick, Place Nomcnckrturo of, 
by AV. F. ( Janong, .5.53 f ; topogniphical 
work in, 626 
New Caledonia — 

Cafe' ii la NouveiIe-C.ile'donie, par L 
Moncelon, 123 f 

Notes on, by Coloni 1 Tajima. 458 


Newfoundland Bank, cable fractures on 
the, 261 

New Georgia, Ethnographical Notes in, 
by Lieut. B. T. Somerville, 231 1 
New Guinea — 

British, its Country and People, by Sir 
AVh Alacgregor, 553 f 
Exploration en Papouasie, per J.Lemoine, 
554 1 

German, Expedition in, 444 
Huon-Golf, Der, von Herr H, Rudiger, 
4.58 1 

Hydrograpliische Beobachtungen, etc- 
von Kapt. Krieg, 652 f 

Kaiser-AVilhelmsland- Expedition, Kurze 
Uebersioht, von E. Tappenbeck, 458 t 
AlacGregor’s, Sir AV., explorations in. 
97 

Slaps : Kaiser AVilhelms Land, Vorlau- 
flge Sfcizze, von Drs. Lauterbach und 
Kersting, 347 

Nieuws van de .Jakati-rivier, door Dr. 
Horst, 341 t, 441 

Newland, A. G. E., Practical Handbook 
of the Language of the Lais, 648 f 
New South Wales — 

Brabourno Papers, The, 231 f 
Aleteorology of, by H. C. Russell, 458 t 
Photographs of .Artesian bores in. 236 
Precious Stones iu, by Rev. J. 51. 
Curran. 652 f 

Newton, H. by J. W. Gibbs, 555 t 
Newton, Slargaret, Glimpses of Life in 
Bermuda and the Tropics, 231 1 
New York State — 

Climate of. by J. 51. Jameson, 122 f 
Physical fleograpby of, by R. S. Tarr, 
122 t 

New Zealand — 

Census of. Results, 554 f 
Crown Lauds Guide, No, xiv., 123 t 
Deep Sea, Fauna of, by A, Hamilton, 
554 t 

Handbook, with 5Iap (Emigrants In- 
formation Office), 123 1 
Tarawera 5Iount, A'isit to, by H. 51 
Cadell, 123 t 

Y’car Bo.ak. Official, by E. J. von Dadels- 
zen, 123 t 

Ngami, Lake, Dr. Passarge’s expedition 
in region of, 21 2 

Ngoni tribe. Central Africa, 156-153 
Niug.ira, Utilization of, bv Tli. C. Slurtin 
122 1, 546 

Niams-Niaius, Le pays des, par 51. de la 
Ke'tliulle, 45f; f 

Niaiam river, Somaliland, 538 
Nicaragua Slip Canal. 56, 329 
Nicbf4as,_F. W., Geological and Physical 
Conditions in Tropic.d America i'>2 t 
542 • - I. 

Nicoya, iicninsula of, Costa Eica, 59 • o-ulf 
of, 61, 62 ° 

Niederen l.tui rn, Orouietrischcs aus den, 
von Fr. Scl.ouberger, .5461 
Niederschlags - P.e bachtungen. Eroeb- 
ni-se der, von AAh voii Bezold, 45] f” 
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Niger — 

Map of, Memorandum on the, 398 
Maps; Boucle du Niger, dressfe par . 

Lieut. Spicq, 660 | 

Niger and Yoruba Notes, by C. I". Har- 
ford-Battersby, 229 f 
Pboto-Longitude Plates taken by Lieut. 

Tyler, Eeport on the, 400 
Places, List of, astronomically fixed, , 
397 

Source of the. An Expedition to the, by ' 
Colonel Trotter, 237 *, 386 * I 

Source of, altitude and country round, 
24o, 246 

Toute'e’s, Commandant, work on the, ' 
rexiewed, 177 

Upper, Climate of region of, 390 
Nikolaeff, population of, 199 
Nile Delta, Deposits of the. Prof. Judd on, 
539 ; Stanford’s large scale map of the, | 
659: Philip’s New Map of the Nile | 
Valley, 659 

Nile Region, L’pper, Anthropogeography 
of the, M. Martonne on, 95 
Nisida crater island, 430 
Noddawai river, Canada, 1, 2, 11 ; fauna 
and flora of district of, 12-16 
Nordenskjold, Baron, Discovery by, that 
Fresh Water will be found by boring 
through Hard Crystalline Rock, by Sir 
C. R. Markham, 465 

Nordenskjold, O., A Journey in South- 
Western Patagonia, 401 * ; L’expe'dition 
sue'doise k la Terre de Feu, 458 1> 542 
Norman, ,1. 31., Norges Arktiske Flora, 

226 t 

Normandy — 

De'pots ple'istooines, etc., par A. Bigot, . 

646 t 

North Pole : see also Arctic 
Northumberland. New Reduced Ordnance 
Survey of, by J. Bartholomew, 657 
North-Western Provinces of India, Tribes, 
etc., of the, by W. Crooke, 120 1: His- 
tory, etc., of the, by W. Crooke, 120 + 
Norway — 

Den Norske Lods, vcd E. Hagerup, 453 1 
Fauna Norvegi®. by G. O. Sars, 225 1 
Fra Smaarejser i Norge, by J . Lange, 
647 1 

Jahrbueh des Norwegischcn Jleteorolo- 
gischen Instituts, von Dr. 31i)hn, 226 t 
Norges Arktiske Flora, del J. 31. 
Norman, 226 1 

Wild Norway, etc., by A. Chapman, 225 1 
Norwegian Andre'e Search Expedition, 
640 

Norwegian Arctic Expedition, Some Re- 
sults of the. bv Dr. F. Nansen, 123 t, 
342 t 

Norwich, early port of, 525 
Notice sur les travaiix seientifiques 
publics par J. Thoulet, 556 t 
Nottingham, Roman sites at, 516 ; early 
port of, 525 

Nouvelle-Calcdonie : see New Caledonia 
Nova Scotia, topographical work in. 626 


Novaya Zemlya, Russian work in, Mr. 

Delmar Morgan on, 472 
Nubian Desert, Note on a Portion of the, 
by Captain Lyons, 3Iiss Raisin, and 
3Ii3S Aston,. 552 1 
Nuovo, 3Ionte, Italy, 419, 430 
Nupe and Ilorin, by Seymour Vandeleur, 
349 * 650 
Nyasa — 

And Tanganyika Districts. Physiogra- 
phical Features of, hv J. E. S. 3Ioore, 
289* 

Lake, changes of level of, 294, 295 ; 
Explorations in Country West of, by 
R. 3Ioney and Dr. Kcllett Smith, 
146 * ; steamers on, 441 
Region, 31. Foa’s explorations in the, 212 
Nyedu, altitude, etc., of, 393, 397 
Nyi Buba tribe, West Africa, 212 


O. 

Ob and Yenesei Expedition, Success of, 
538 ; Hydrographical Expedition, 93 
Obituary List for 1896-97 . . 106 
Obok, and the Countrv bordering on the 
Gulf of Tajura, by V. Fedoroft', 340 t 
Observatory in the Pyrenees, .''30 
Ocean — 

Current Papers, No. 2, by H. 0. Russell, 
124 1 

Currents, 145 

Distribution of the Pelagic Foramini- 
fera ... on the Ocean, by John 
3Iurray, 554 1 

Geological chaugos beneath seas and 
oceans, 129 

Physical Condition of the, by Captain 
Wharton, 125 f 

Sub-Oceanic Changes, by Prof. John 
3Iilne, 129 *, 259 * 

Winds and Ocean Currents, by Prof. W. 
31. Davis, 653 1 

Oceanic Depths and Serial Temperature 
Observations, List of, 233 1, 544 
Oceanographical Researches in Loch 
Pyne, by Dr. 31111, 632 
Oceanography — 

Dei lavori idrografici e talassografici 
. . . del Ufticio idrografleo Italiano, 
del G. Oassanello, 342 f 
Progress of, 320 

Terre-Neuve a la cote des Landes ; trajet 
d’une boutoille, par A. Haiitreux, 
342 1 

Oder, Regime de 1’, par 31. Auerbacb, 
451 1 

Oehlmami, Dr., Die Herzogtiimer Bremen 
und Verden, 547 f 

Ogilvio, 3Ir., Surveys iii the Yukon 
district, 631 

Okavauga river. Central Africa. 175 
Oldcnherg, H.. Zur Geschichte des In- 
diseheu Kastenwestns, 549 1 
Oldham. H. Yule, on Geography in Edu- 
cation, 220 
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Oliver, Captain Paafleld, Madagascar Ex- , 
pedition of 1895-96 .oof; the Voyages ^ 
made by the Sieur D.B. to Madagascar | 
and Bourbon, 551 f ' 

Olufsen, Lieut., expedition to the Pamirs, 
53S: Den danske Pamir Expedition, , 
618 1 ; 
Omdn, liistory of, 611 | 

Omo or Nianam river, 110, 538 | 

Ontario, topographical work in. 62G 
Open Lands, Inclosure and Preservation 
of, by Sir R. Hunter, 151 f i 

Oppel, A., Die Griechen nach Zahl, 118 f ; 
Uebersichten der AVirtschaftsgeogra- , 
phie, 341 1 ' 

Oppert, Prof., Eeise nach Kulu im Hima- : 
lays, 228 f 

Orange Free State. Reference Map of the, 
by J. J. Herfst, 235 
Ordnance Maps, The Sale of, 136 
Ordnance Survey Maps, England and 
Wales, 12.5, 23.5, 316. 557, 657 
Orel island, Franz Josef Land, 185 
Orient : see East 

Orientalische Bibliographie, von Muller 
und Soherman, 314 1 

Orr, W., Geographic Features of the Con- 
necticut Valley, 122 t 
O'Sullivan, H., Lecture on Northern 
Canada, 552 t 

Oudemans, Dr., Die Triangulation von 
Java, etc., 120 t 

Our Empire Atlas, by W. 5: A.. K. John- 
ston, 235 

Oxford, origin of, 526 
Oxford University Bicycle Club, The 
Roads round Oxford, by H. Graves and 
-V. B. Evans, 454 f 

Oxus river, upjicr, 537 ; source of the, 105 
O’Zoux, L., L’.Vgriculture it la Reunion, 
650 t 


Lieut. O. Olutfsen, 618 ; Dr. Sven 
He.lin’s travels in the, 210 
Panama — 

Canal project, the, 56, 330 
Interozeanische Kanal, von Dr. H. Pola- 
kowsky, 457 1 

San Juan del Sur, cable interruptions, 
265 

Panarctic Subregion of the Palsearctic 
Region, 86, 87 
Panjgur, 221 

Pan-Long, Shan States, 325 
I'ao-ning Fu, Sze-chuan, 22 
Papstein, A., Fiihrer fiir den Auswanderer 
nach Brasilien, 651 f 

Para — Marauham, cable interruptions, 
269, 270 

Parker, E. H., The Burmo-Chinese Fron- 
tier, etc , 228 f- 

Parsone, W. E , on cable fractures, 266 
I’arthenon, The, and Earthquake of 1894, 
by F. C. Penrose, 225 t 
Pdsanisi, Prof F. M., II Metodo . . . della 
Geografia, 345 t 

Passaga, Captain, of the French Boundary 
Commission in West Africa, 238 
Passarge, Dr,, Expedition in South Africa, 
212 

■ Passmore, Captain, on the Cocos island, 73 
I Patagonia — 

American Expedition to, CIO 
I Karte der Chilenisch-Argentinisolien 
Grenzregion im Feuerland, 561 
South-Western, A Journey in, by Otto 
‘ Nordenskjold, 101 * 

Pati, Mount, upper Niger, 350 

■ Patr.aa — Coiintli, cable interruptions, 271 
I’ayer, Lieut., On Map of Franz Josef 

Land of. by Prof. R. Copeland, ISO ; Mr. 
Brice on, 306 * 

Payne mountain and river, 401, 405 
; I'eak District, Derbyshire, Caves of the, 


P. 

P.sciFic, earthquake shocks in the, 133 
I’acitic Coast, North, Exjicdition 

to, 039 

Pacific Ocean — 

Segelhandbuch fiir den Stillen Ozean, 
657 1 

Pacifico ridge, Italy, 127 
Padirac. Goutfre de, Troisieme exploration 
du, par MM. Martel et Rupin, 517 1 
I’agade or Regina Margherita lake, 139 
Paita— Sta. Elena, cable iuterrupliuns, 
265 

Pal.Tarctic Region of the Geography of 
Mammals, 84 

Palazzo Reale, mineral spring, 131 
Palestine Exploration, Further Revela- 
tions, etc., by Rev. J. I, IVliitty, 228 f 
Pallcbke, R , Sven Hedin’s Ruck'kchr von 
seiner Forschuugsieise diiroh Mittel- 
asieu, 339 t 

Paiiialombe lake, Central .Ifrica, 291 
Pamirs, Expedition to, under Lieut Ohif- 
sen, 533 ; Dauische Pamir- Expedition, 


507 

' Peal, S. E., Eastern Nagas of the Tirap 
' and Namtsik, '.!39 f ; obituary of, 333 
Pearl tisherica at IS ihreiii, 592 
■' Peary, Lieut., arctic expedition of, 218, 
514 ; and the Cape York meteorite, 145 
1‘ellati, N., .Sulla formazione e pubblica- 
zione della Carta geologica del Regno. 
152 1 

Pembroke Earthquakes, On the, by Cii. 
Davison, 1J9 t 

, Penang and Madras, cable interruptions 
276 


' I’enck, Dr. A., Biography of Leon Du 
Pasquier, 343 f ; Die Picos de Europa. 
etc., 226; t Potaniology as a branch of 
I Pliysic,ii Geography, 619 * 

' Pen lulmaalinger i iCibenliavn, etc., af 
Gcncraluiajor Z icliari.ie, 1.50 t 
^ IVnnycuiek. C.ilouol, The Diversion of thi‘ 
IVriyar, 339 f 


X euruat*, r . v, . 


xm? L aiiQenoa ana earth- 


quake of ISyf ..225t 
Periodicals, Index to. tor 1895 and 1896 ,. 
313 1 
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Periodicity of Good and Bad Seasons, by 
H. C. Eusaell, 124 f 

Periyar, Tbe Diversion of the, by Colonel 
Pennyouick, 339 f ; Periyar Tunnel, by 
P. K. Allen, 339 t 

Pernambuco — Bahia, cable interruptions, 
268 

Pernter, Prof. J., Director of Vienna 
College of Meteorology, 332 ; Luft- 
druckvertheiluug und die Gradienten 
bei Fdhn, 653 t 

Perry, Prof., remarks on “ Sub-Oceanic 
Changes,” 286 
Persia — 

Dryness of, 569 ; deserts, 570 
Maps : Geologische-Karte des nordlichen 
Persien, von A. Stahl, 659 
Photographs of, bv H. L. Churchill, 
564 

Recent Journeys in, by Captain P. M. 
Sykes, 568 * 

Surveys in, by Mr. Stahl, 325 
Persian Gulf, Ancient Trading Centres of 
the, by Captain A. W. Stitfo, 60S * 
Peru, Explorations in. 443; Mapa del, by 
A. Raimondi, 561 ; Mapa del, by Viel- 
lerobo, 660 

Pescadores point, cable fracture off, 266 
Pesce, M., La navigation ae'rhydrique,34:!t 
Pe-t’eo-shan, Sze-chuan, 31 
I’eterborougb, Roman sites at, 516 
Peters, Dr. 0., Lecture on the Future of 
Africa, 228 t 

Petifu, altitude, etc , of, 395 
I’etitot, E,, Du lac de ITsle-a-la-Crosse, 
341 1 

Petkovsek, J., Die Bergstadt Idria in 
Krain, 117 t 

Pettersson, Prof., on climate. 305 
Pfeil, J., Ein Beitrag zur Frage der 
Verbrecherdeportation nach deutschen 
Kolonien, 556 t 

Philip. G., the Enlargement of the Geo- 
graphical Horizon, 654 t 
Pidlippin, C. A., Le Xingii paraense. 341 f 
I’hilippines — 

Bevolkerung der Philippiuen, von R. 
Virchow, 550 t 

Telegraficas submarinas en Filipinas, 
550 t 

Philippson, Dr. A., Die gricchischen In- 
scln des Agaischen Meeres, 451 f ; Geo- 
logisch-Oeographische Reiseskizzen aus 
dem Orient, 117 1; Thessalien, 338 f; 
Thersalien und Epirus, 647 1 
Philip’s laige-scale map of the North- 
West Frontier of Indi.i, 659 : new map 
of the Nile Valley, etc., 659; special 
map of Greece, 658 

I’hillips, P. Lee, Virginia Cartography, 
457 t 

Phlegr.-Ean Fields, The, by R. T. Gunther, 
412*, 477* 

Photogiammetrie im Dienste der Militiir- 
Mappierung, von A. Rummer, 459 t 
Phot'igrammetriscben Verfahrtns, Anwen- 
dung des, von M. Roseniuund, 053 f , 


I 


I 


Photographic Record Association, Na- 
tional, Sir Benjamin Stone on the, 207 
Photographic surveying — 

Methodes photograpliiques eu topogra- 
phic, par Ge'ne'ral de la Ncii, 232 f 
Photographs — 

Africa, Italian Possessions on Bed Sea 
Coast of, by Dr. Schweinfurth, 348 
Baluchistan, by Major Yate, 236 
Chin Hills, Natives and Scenery, by 
Captain Rigby, 464 
Jamaica, by Colonel Swiuton, 563 
Mexico, by J. G. L. Stephenson, 563 
Morocco, by Hon. E. D. Loch, 564 
New South Wales, artesian bores in, 
236 


Persia, neighbourl'.ood of Besht, by H, 
L. Churehiil, 564 

Quetta and surrounding country, by 
F. Bremner, 660 

Samoa and Hawaii, by Colonel A. Swin- 
ton, 128 

Sikkim and Tibet, 236 
Vancouver Island, by J. W. Laing, 348 
Physiographical Features of the Nyasa 
and Tanganyika District--, by J. E. S. 
Moore, 2s9 * 

Pianura catchment area, 481 ; valleys, 
487 ; crater, 427 

I’ickersgill, Mr., on trade of the Congo 
State, 441 

Pike, A , cruise in the Arctic Seas, 543 
Pila, U., Le de'veloppement e'eonomique 
de la Chine et du Japon, 549 f 
Pintoii, P., Tie antiche vie romano nella 
Venezia, 453 1 
Pinzguu — 

Die Pinzgauer, von Dr. W. Schierninir, 
224t 

Pirris, Rio Grande de, 63 
Pisciarelli springs, 434 
Pitard, E., Repartition des organismes- 
inferieurs . . , de quelqueslacs suisses, 
342 t 


Place-Names in the Vanni, by J. P. Lewis, 
453 t 

I’lains of Marine and Subaiiriul Denuda- 
tion, by W. M. Davis, 554 f 
Plankton Jlariu et les gaz de I’eau de 
mer, par M. Martin Knudsen, 125 t 
Plant Associations, Tlie Mapping of, by 
A. J. Herbertson, 653 f 
I’lant-geography — 

Geographische Verbreilung der Ruta- 
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Lande. etc,, von O. 'I'eteny, 232 1 
Poskiii, Dr. L’-Vfrique Kiuatorialc. 
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Ptolemy’s Geography — 
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Moravian Missionaries’ explorations in, 
9S 
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Abessinieu, 229 1: Uno sguardo suit’ 
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649 1 
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Riess, L., Gescliichte der Inscl Formosa, 
550 1 
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Santos— Sta Cathatiua, cable interrup- 
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Siberia(n) — 
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Grotte de Dargilan, par G. Carriere, 
547 1 

Grottes artiScielles des Environs de 
Brive, par M. Lalande, 546 1 
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.kndre'e Search Expedition to, (i40 
Conwav’s, Sir Martin, expedition to, 
219 ■ 

First Crossing of, by Sir W. M. Conway, 
232 1 : reviened, 179 
Voyage an Spitzberg, par Nils Toll, 
459 1 

Zum ewigen Eise, von G. Wegener 
459 1 

Stahl, A F., Surveys m Nortlieru and 
Central Persia, 325 ; Genlogisulic-Karte 
des nbrdlichen Persien. 659 
Stanford, Bennett, expedition to Somali- 
laiul, 328 

Stanford’s Sketch-map of the North-Wist 
Frontier of India, 561 ; K , Large-scale 
map of tlie Nile, 659; Map shoHiu^- 
position of the Yukon goldtields, 6So 
Stanovoi mountains, Bogdanovitcli’s ex- 
ploration of the. 635 

Steeb, C R. von, Terraindarstelluii" mit 
Schiefer Beleuchtung, 459 t ° 
Stefani, C. de, Cenni genlogici suip I.sola 
di pucade, 225 t ; 1 soffioiii boracileri 
della ToscaDct, 452 f 

St^en, Dr., on the Cliilian-Argentiue 
Bounriary Question. 214; Informe 
exploradora del riu Aison, (;5t f 

Baron eon, explorations in 
tne Luineroon?. 

Stephan, Dr H. v. (Biograiihy;. 555 f 
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r^tephen, Colonel A., Annuiil Sanitary 
Report for Assam, 648 t 
Stephenson, G. L., Photographs of Mexico, 
563 

Steppe region, Russia, population of, 
198 

Stewart, Colonel, remarks on Recent 
Journeys in Persia,” 596 
Stifife, Captain A. W., Ancient Trading 
Centres of the Persian Gulf, 608 * 
Stillen Ozean ; see Pacific 
Stirling, Jas,, Inaugural Address to Geo- 
logical Society of Australasia, 231 t 
Stone, Sir J. B., on the National Photo- 
graphic Record Association, 207 
Strahan, A., On Glacial Phenomena . . . 

in the Varanger Fiord, 118 t 
Stuart, Prince Ch, Edward, Itinerary of, 
by W. B. Blaikie, 227 f, 324 
Studies for Students : Large Scale Maps 
as Geographical Illustrations, by W. 
M. Davis, 556 1 

Stufe di Nerone, mineral springs, 433 
Submarine Changes in Shallow Water, 
146; dislocatioos, frequency of, 280; 
seismic districts. 134 ; volcanic action, 
138: springs, 143 

Sub-Oceanic Changes, by John Milne, 
129 *, 259 * ; Contineutal Slopes, Inter- 
ruption to Cables on, 263 
Suoio river, Costa Rica, 67 
Siidamerika ; see America 
Sudan — 

Maps: Volker dea West Sudan, etc., 
von Dr. P. C. Meyer, 462 
Travel in, conditions of, 371 
Sudpolar: see Antarctic 
Suisse ; see Switzerland 
.Sumatra — 

Naar Middeu-Sumatra iu 1684, door Dr. 
(le Haan, 550 f 
Sunshine records, 306 
Supan, A., Die norwegische Polarexpe- 
dition, 653 1 

Superior, Lake, Area of Drainage Basin 
of. 97 

Susu tribes. West Africa, 386 
Sverdrup, Captain O. N. (Biography), 
343 1 : Proposeil New Voyage of the 
Frani, 98 

Swastika, The, the earliest known Symbol, 
by Th. Wilson, 654 1 
Sweden — 

Borings for fresh water through granite 
rocks of, 465 

Schwedens Hozfjiillgebiet, von J. G. 
Schoentr, 226 1 

•Swedish Polar Expedithm under Dr. 
Nathorst, 641 

Swedish Pohar Researches — 

Ett onskningsmal for den svcnska jxilar- 
forskningen, a[> A. G. Nathorst, 459 1 
Swinton, Colonel, photographs of .Tamaica, 
563; of Samoa and Haw'aii, 128 
Switzerland [Suisse, Schweiz] — 

Chemins de fer Siiisses, par M. Hnbou. 
54S t 


Switzerland [Suisse, Schweiz] — continued. 
Handbook for travellers, by K. Baedeker, 
453 1 

Maps : Karte der Schweizer Alpen, von 
H. Eaveustein, 658 

Rapport du Bureau Federal des Assur- 
ances, etc., 453 1 

Relief der Schweiz, von Dr. Eriih, 226 f 
Suisses en deliors de la Suisse, par M. 
Zobrist, 453 f 

Zermatt and the Matterhorn, by E. 
Whymper, 548 t 

Sykes, Captain P. 51., Recent Journeys in 
Persia, 568 * 

Sze-ehuan, Western, A Journey in, by 
Mrs. Bishop, 19*, 549 f: villages and 
buildings of, 22, 24. 26 ; coal in, 21 ; 
beauty of scenery, 32 

T. 

Ta Choh pass, 23 
Taftan volcano, Beluchistan, 587 
Tajima, Colonel, Notes on New Caledonia, 
458 1 

Takla Makan desert, 209, 313 
Talamanca range, Costa Rica, 58, 72 
Tamara, Roman town of, 514 
Tanganyika, Physiographical features of 
district of, 298-300 

Tappenbeok, E., Yerlauf der Kaiser- 
Wilhelmsland-E.xpedition, 458 1 
Tarawera Mount, A Ausit to, by H. M. 

Cadell, 123 1 
Tarcoles, Costa Rica, 62 
Tarr, R. S.— 

Changes of Level in Bermuda Islands, 
340 1 

Cornell Glacier, Former Extension of, 
342 1 

On Climates in Davis Bay and Baffin 
Bay, 442 

On Geology of the Bermuda Islands, 
639 

Physical Geography of New York State, 
122 t 

Valley Glaciers of the Upper Nugsuak 
Peninsula, 342 1 

Tasmania, Mineral and Land 5Iap of, 562 
Tate, G. P., letter from, on Kech-5Itikuriin, 
221 

Ta-tsien-lou a Tse-koii, De, par R. Soulic, 
549 1 

Tauern : see Niedereu Tauern 
Tavlor, P. B., Moraines of Recession and 
their Significance in Glacial Theory, 
653 1 

Teachers, Geographical Reading for, Dr. 
51111 on, 641 

Teaching, .\ims and Practice of, by F. 
Spencer, 345 1, 446 

Tegettliof, Cape, Franz Josef Land, 186 
Tefiiielclie Indians of P.itaconia, 410 
Teleki volcano, Lake Rudolf, 539 
Tembi Kuuda. 216; altitude, etc., of, 393, 
;497, 398 

Tembiko source. Vtst Africa, 244 
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Temple, E. C , The Selunga of the Mergui 
Archipelago. 648 1 
Terraba, Eio Grande de. 63 
Terraindarstellung mit Sehiefer Beleuch- 
tung, von C. E. von Steeb, 459 f 
Terre Neuve a la cote dea Landea, par A. 

Hautrenx. 342 t 
Terrestrial magnetism — • 

Comparison and Eeduction of Magnetic 
Observations, Eeport of Committee, 

234 1 

Component Fields of the Earth’s Per- 
manent Magnetism, bv L A Bauer, 
234 t 

Distribution of Magnetic Observatories, 
by A. Schmidt, 234 f 
Terrestrial Magnetism, by Prof. Eucker, 
125 t 

Tetens, O., Ueber geographische Orlsbes- 
timmung, etc., 232 t 

Tetzner, Dr. F., Das litauisehe Sprach- 
gebiet, 646 1 
Tez, Beluchistan, 584 
Thames. Eoman sites on the, 520; early 
navigation of, 523 

Theodolite measurements in Franz Josef 
Land, 187 

Thessalien mid Epirus, von Dr. Philipp- 
son, 647 1 

Thessalien, von Dr. A Philippson, 338 1 
Thompson, Prof., Eeport on Mission to 
Behring Sea, 650 1 

Thomson, Captain A. S. (Biography), 655 f 
Thomson. Joseph, Memorial to, at Thorn- 
hill, 101 

Thornier, F., Das Gebiet des Mongala- 
flusses, 649 1 

Thoroddsen, Dr., award to, 109; explora- 
tions in Iceland, 536 ; Fra det nordlige 
Island, 225 + 

Thoulet, M., Cartes lithologiques sous- 
marines, 554 1; Notice sur les travaux 
scientifiques public's par, 556 1 
Through Unknown African Countries, by 
Dr. Donaldson Smith, reviewed, 172 
Thuringia, Geography of, by Prof. Eegel, 
207 

Tibet — 

Exploratory work required in, 313 
Fauna of, 89 

From Leh to Peking across, by Captain 
Wellby, 648 f 

Landor, Jlr., return from, 537 
Northern, Dr. Hediu’s expedition across, 
210 

Tidal Phenomena of the St. John Eiver, 
by A. W. Duff, 650 1 
Tides — 

And Currents in Canadian Waters, by 
W. Bell Dawson, 553 1 
Manual of, by E. A. Harris, 233 1 
Tables for the British and Irish Ports, 
by Captains Harris and Goalen, 548 t 
Tierra ilel Fuego — 

Expedition sutlloise a la Terre de 
Feu, par M. O. Nordenskjold, 458 t. 
542 


Tirap and Namtsik, Eastern Nagas 
the, by S. E. Peal, 339 f 
Tisserand, Felix (Biography), 343 1 
Tocolosida, Morocco, 302 
Toises, Gnoinen de TObservatoire et Its- 
anciennes, de M. C. AVolf, 653 f 
Tol Mi, Mantzii village, 35 
Topinard, Prof. P., On the Anthropology 
of Brittany, 546 f 

Topographical W'ork of the Geological 
Survey of Canada, by J. Burr Tvrrell, 
623 * 

Tornebohm, A. E., Grunddragen af det 
centrala Skandinaviens, 548 t 
Toronto, British Association Meeting at, 
471 

Tonlotte.Mgr., expedition in North Africa, 
213 

Toutee, Mission, Eesultats Geographique s 
de la, 177, 229 1 

Towns and VElages in England, Distri- 
bution of, by G. G. Chisholm, 511 * 
Tozer, H. F., History of Ancient Geo- 
graphy, 234 t. 331 

Trachytic Eock Masses and Lava-streams. 
List of, 434 

Traev. W. B., The Manchester Ship Canal. 

845 1 
Trade — 

Anfange des modemen Verkehrs Ham- 
burgs mit Vorderindien u. Ostasien, 
von Dr. E. Baash, 234 1 
Of China, Eeport on the, 519 1 
Our trade with Germany and Belgium, 
by M. G. Mulhall, 548 1 
Twenty Years of, by M. G. Mulhall, 
556 1 

Trading Centres of the Persian Gulf, 608 * 
Tradizione geografica dell’ eta romana, 
del Prof. Columba, 460 f 
Transbaikalian Geographical Society, 94 
Transvaal — 

Maps : Geological Map of the Southern, 
by F. Hatch. 660; Hatch’s map of 
the, showing physical features, etc., 
660 

Treraul®. or Busra, Morooco, 302 
Trent, Eoman sites on the, 520; early 
navigation of, 523 

Trevor-Battye, A., Arctic and Antarctic 
232 t 

Trigonometrical Survey of British South 
Africa, 441 
Trigonometry — 

Ausgleichung trigonometrisoher Mes- 
Bungen, etc., von A. Weixler, 460 f ' 
Trinidade, A Ilha da, 051 f 
Tripoli, trade of, Mr. Dickson’s report 
440 

Trotter’ Colonel, An Expedition to tlie 
Source of the Niger, 237*, 386*; Tliu 
Sdenoe of Frontier Delimitation, 346 t. 

Truck’ S.’ Die erste topographisclie .\nl- 
nahme des Kdnigreiches Serbien, 453 1 
Isa-Ku-lao. Sze-chuau. 30 
Tsangpo : eet Sanpo 
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Tsu-knh-shan range, 50 

Tufa cliffs near Cala di Trentaremi, 430 

Tunis — 

Carte de Eeconnaissance (Service gw)- 
graphique de I’Armes), 126 
Tupengato volcano, Andes, 96 
Turialba volcano, Costa Eica, 59 
Turkey, Consular Experiences in, by 
Colonel Clayton, 548 1 : Stellung der 
Tiirken in Europa, von H. Vambe'ry, 
227 1 

Turkish expeditions to Maskat, 617 
Turkistan and Transcaspian, Population 
of, 198 

Turko-Grecian war; A Glimpse of the 
Late War, by Major Callwell, 453 t 
Turkomans of Persia, 573, 574, at.d 
Churchill Elver, 121 f ; surveys in 
Manitoba, 628, 629 ; Topographical 
work of the Geological Survey of 
Canada, 623 * 

Turner, Lieut., report on the Sana Kachin 
expedition, 325 

Tuscany : I solBoni boraciferi della Tos- 
cana, del C. de Stefani, 452 f 
Tuscarora Deep, earthquakes at, 137 
T’u-ssu of Somo, 42 

Twenty Years of Trade, by M. G. Mulhall, 
656 1 

Tyler, Sir H., The Geography of Com- 
munications, 556 1 

Tyrrell, J. Burr, Barren Lands of Canada, 
229 t : and D. B. Dowling, Eeport on 
Country between Athabasca Lake and 
Churchill Eiver, 121 f ; surveys in 
Manitoba, 628, 629 ; Topographical 
Work of the Geological Survey of 
Canada, 623 * 

U. 

Ubasgi river, Congo basin, 638 
Uchungwe mountains. East Africa, de- 
scription of, by Herr von Bruchhausen, 
638 

Uganda, Unyoro, etc,. Two Years’ Travel 
in, by C. F. S. Vaudeleur, 228 t 
Umlauft, F., Die Bahn auf den Wiener 
Schneeberg, 546 f 
Ungarn: see Hungary 
United Kingdom, Geological Survey of 
the. Annual Eeport, by Sir A. Geikie, 
119 1 

United States — 

Coast and Geodetic Survey, Appendices 
relating to the Methods, etc., 122 f 
Eleventh Census, Eeports, 457 t 
Geographical progress in, 317 
Hydrographic Charts, 128, 348, 464, 
563 

Massachusetts, State of, Geographic 
Positions in, 230 1 

Eeport, Annual, of the Chief of Engi- 
neers, 230 t 

Unity of the Empire, The, by Profs. 

Kirkpatrick and Prothero, 344 f 
Upeno river. East Africa, 440 


L’rbano, Captain Manoel, Death of, 544 
Urmia, Lake, rise of, 93 
Urua, L’, pays des Balubas, par C. 
Brasseur, 340 t 

V. 

Valextin, J., Communicaciones geologicas 
. . . de Salta y Jujuy, 651 1 
Valley Glaciers of the Upper Nugsuak 
Peninsula, by E. S. Tarr, 342 f 
Valley, Typical, of Camoldi, 497 
Vallot, J., Sur les plis paralleles qui 
ferment le massif du Mont Blanc, 118 f 
Valparaiso — Serena, cable interruptions, 
265, 267 

Vambery, H., Die Stellung der Tiirken in 
Europa, 227 t : Ueber den Ursprung 
der Magyaren, 450 f 
Vampire bats of Costa Eica, 77 
Van der Chijs, J., Nederlandsoh-Indisch 
Plakalboek, 227 f 

Vancouver Island, Photographs of, by J. 

W. Laing, 348 

Vandeleur, Lieut., Murchison Grant 
awarded to, 109; Nupe and Ilorin, 
349 *, 650 1 : Two Years’ Travel in 
Uganda, Unyoro, etc., 228 f 
Vanni, Place-Names in the, by J. P. 
Lewis, 455 1 

Varanger Fiord, Glacial Phenomena in, 
by A. Strahan. 118 t 
Varigny, H, de. Air and Life, 232 t 
Vasco da Gama Celebrations in Portugal, 
220 

Vasconcellos, Captain, book on Portuguese 
Colonies, 178 

Vaughan, J. D., Fiji, meteorological ob- 
servations at, 652 1 

Vedova, Prof. G. D., Glossario geografioo 
dell’ Italia del Medio-Evo, 452 t 
Veuetia — 

I iiumi lesorgiva . . . al territorio 
veneto, del Prof. G. L. Bertolini, 647 1 
Tre antiche vie romane nella, del P. 
Pinton, 453 t 

Venezuela : Territnire oontesto entre le 
Venezuela et la Guyune Anglaise, par L. 
Gallois, 458 1 

Venta Icenorum, site of Eoman town of, 
513 

Venuko£f.M..Observationsmete'orologiques 
faites en Mandchourie, 648 f 
Verdolino, Vallone, 482 
Verticale, sur la precision comparee de 
divers mode de reperage de la, par Ch. 
Lallemand, 1 24 f 

Vespucci, Amerigo, Sulla relazione di, del 
Dr. A. de Martino, 555 f 
Vestnik Krai Ceske Spolecnosti Nauk, by 
Dr. ,1. Frejlacli, 646 t 
Vesuvius : Schichten-Eeliefs des Vesuv, 
von Dr. M. Ebeling. 453 1 : Osservazioui 
fatte al Vesuvio, del >1. Baratta, 453 t 
Victoria cave, Derbyshire, 508 
Victoria-Nyanza, von Pater Brard, 96, 
229 1 
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Victoria University. Geography at, 101 
Vidal, P., L’e'ducation dea indigenes, 2’H f 
Viellerobe, A. F. J. 31., 3Iapa del Pern, 
660 

Vienna College of 31 ;teorolngy, The 
Directorship of, 332 

3’ierkandt, Dr. A., Die Kulturformen nnd 
ihre geographische Verbreitung, 460 1: 
Die Indianerstamme Brasilien.<s, etc., 
651 1 

X’lgne'ras, S., Une mission fraiiQaise en 
Abyssinie, 456 1 

3’Ulafranca, SeCor E., Costa Rica, 457 1 
Vinciguerra, Prof. D., Studi limnologici a 
tutti i laghi italiani, etc , 452 f 
Virchow, E , Die Bevolkerung der Phi- 
lippinen, 550 1 

3’irgiiiia Cartography, by P. Lee Phillips, 
457 1 

Viscaohas river, Patagonia, 406 
3'olcanoes of the British Islands, by Sir 
A. Geikie, note on, 307 ; of the Phle- 
grtean Fields, 413-415; near the Belu- 
chistan-.Xfghan frontier, note byLieut.- 
Geueral 3Ic3Iahon, 588, note 
Voll, Nils, Voyage an Spitzberg, 459 1 
Vosges, Pronouciation de (juelqnes noms 
de lieux dans les, par A. Fournier, 547 1 

3V. 

3Va states and tribes, 325 
3Vaddell, L. A., Tibetan Guide-book to 
the Lost Sites of the Buddha’s Birth 
and Death, 455 1 

Wade, M. S., The Clondyke Goldfields, 
650 1 

3Vagner, H., Geographiaches Jahrbuch, 
656 t 

Wahehe, Die, von W. Arniog, 121 1 
3Vainfleet, Roman site at, 514 
Wakhan, people of, 537 
AValcott, Ch. D., The Post-Pleistocene 
Elevation of the Inyo Range, 456 1 
IVales, Roman roads in, 519 
3V’aller. 3Iount, Nyasa lake, 292, 293 
Wan Hsien, Sze-chuan, 19 
Wangoni tribe, East Africa, 327 
3Varm Undercurrent in the Arctic Ocean, 
Note on, by B. Leigh Smith, 554 1 
Washington, Sectional 3Iap of, by O. P. 
, Anderson, 123 

3Xater in i ivers, quantity of, 620 ; running 
water, distribution of, 622 
Waterwegen in Oud-Holland, door A. 
Bcekman, 517 1 

Watliug Street, old Roman road. 516 
Wauters, 31., on the Hydrography of the 
Sanga River, 441 

M’eber, Prof. I, .Teinperatuisciiwankungen 
in Kiel, 647 f 

Wegener, Dr. G , Der Sulpol, 342 f : Zum 
Ewigen Eise, 459 + 

3Vcinek, Prof., Photographic Atlas of the 
3Ioon, 348 

Weixler, A., Ausgleichung trigonome- 
trischer Slessungen. etc., 160 1 


AVellby, Captain, From Leh to Peking 
across Tibet, 648 t 
Wellia, altitude, etc., of, 395 
Wells, C. F., and G. L. Jones, the lost 
members of Calvert Expedition, 444 
Wells. L E , Canals and Navigable Rivers 
of England, 227 1 

Werther, Lieut., journey in E'ast Africa, 
327 

Westenberg, C. J., Verslag . . . Batak- 
landen ten Noorden van het Tobameer, 

550 1 

AVest Indies — 

British. Tobacco and Cotton Cultiva- 
tion, by W. H. Burnley, 652 t 
Politisch-geographische betraehtungen 
fiber Westindien, von Dr. Deckert, 
231 t 

AVeyprecht, Lieut., surveys in Franz 
Josef Land, 181, 182 
Whaling in the Antarctic, 383 
AVharton, Admiral Sir W., remarks on 
“ Sub-Oceanic Changes,” 285, 288 ; 
on “ Recent Explorations to south of 
Hudson Bay,” 17, 18 ; Physical Condi- 
tion of the Ocean, 125 1 
AA’heeler, S., Obituary of Ney Elias, 101, 
460 1 

Whiteley, J. G., Diplomacy of the United 
States in regard to Central American 
Canals, 652 t 

AVhitty, Rev. J. I., Palestine Exploration : 

Further Revelations, etc., 228 1 
Whymper, B., The Valley of Zermatt and 
the Matterhorn, 548 t 
AVickenburg, Count von, expedition to 
Somaliland. 328 

AATesuer, Prof,, on Light and Plant- growth 
in the Arctic, 33 1 

AA'ilbraham. Hon. E. B., Narrative of an 
Ascent of Slont Blanc, 547 1 
Wilezek island, 181 
AVilson, Th.. The Swastika, etc , 654 t 
Wilson-Barker, Captain David (Biogra- 
phy), 555 t 
W'lnd— 

Einfluss des AVindes, etc., 460 f 
Studio delle Brezze di monte, del 0. 
Marinelli, 342 f 

AVinds and Ocean Currents, by Prof. AV. 
31. Davis, 653 t 

AA'indt. H. de, Reisen an derBeringsstrasse 

122 1 

Windward, Departure of the, 99 
AVinship. G. P., The Coronado Expedi- 
tion, 2;io t 

AA insor, J., Baptista Agnese and American 
Cartography in the Sixteenth Centurv 
460 1 

AA'irtschaftsgeographie • see Geography 
AA isotzki. Dr. L , Zeitstrdmungen in der 
Geographic, 346 f 

AVoeikof, A., Bemerkiingcn fiber die Tem- 
peratur nissischer Flfisse und Seen 

453 1: on water in river.-, 620 ’ 

AA olf 31. C., Le Gnomeii lie I’Observatoire 
et les ancienne.s Toises, 653 f 



I 




INDEX. 


fi^9- 


Wolkenhauer, W,. Biography of Oscar 
Dickson, 555 f ; Giovanni Caboto, 655 1 : 
J. B. Bourgnignon d’ An villa, 655 1 
Woltorf, Das zweiherrige Dorf, von R. 
Andr&, 547 f 

Woodford, C. M., Report on the British 
Solomon Islands, 330, 341 f 
Woods, Lake of the. Geological . . . Map 
of, 235 

Worcester, Roman site at, 520 
World, Chart of the, by Dr. H. Berghaus, 
236 

Wottitz, J., Die Jungfraubahn, 226 f 
Wragge, 0. L , Mettorolosry of Queens- 
land, 231 t 

X. 

XiKGu, Dr. H. Meyer’s Journey to the 
Headwaters of the, 215 ; M. Coudreau’s 
Expedition to the, 216 

Y. 

Yagi, S., The Topograpliical Distribution 
of Dolmens in Musashi, 550 t 
Yakuts, The, by M. Sieroszewski, note 
on, 437 

Yang-tse, The New Rapid on the, Mr. 

Bourne on, 191 * 

Yaria, altitude, etc., of, 394 
Yate, Major, Loralai, 549 t; Photographs 
of Baluchistan, 236 

Year Book, New Zealand Official, by E. 

J. von Dadelszen, ]23t 
Yemen — 

L’leraen, avanti il profeta, by G. B. 
Bossi, 647 t 

Yenisei and Ob, H}'drographical Ex- 
pedition to the, 93 ; trading expedition 
to, 53S 

Yerembo, altitude, etc., of, 393, 397 
Yokoyania, S., On the Island of Taiwan, 
456 1 

Yomut Turkomans, 674, note 
L’crkshirc — 

Caves of, 509 

Dry River Bed ne.ir Maliiam in, 535 


Yorkshire — continued. 

Thorough Guide Series, by M. J. B. 
Ba ldeley, 453 f 

■ Yucatan, Coastal and Plain Flora of, by 

Ch. F. Millspaugh, 341 1; Costa Oriental 
de, by R. 3Iene'ndez, 6.ilt; Neuere 
Forschungen in C'hichen-ltza, 651 f 
Yukon river, Alaska, discovery and litera- 
ture of the, 631 

Yukon goldfields, Stanford’s map showing 
position of the, 660 

Yunnan, La province chinoise du, par G. 
Rouvier, 549 t 

Yver. G, L’einigration Italienne, 555 f 

Z. 

I Zachamae, Generalmajor, Relative Pen- 
: dulmaalinger i Kobeuhavn, 450 t 

■ Zacharias, Dr , on the Lakes of tlie Keisen 

Gebirge, 323 

Zache, Dr. E., Gruudziige einer Bildimgs- 
geschichte der Erdiimie, etc., 461 1 
Zambezi : Voyage sur les bords du Zam- 
beze, d’apres M. Foa, 229 1 

■ Zatnbczi-Nyasa Region, M. Foa’s ex- 
I plorations in the, 212 

i Zanotti-Bianco, 0 . Sulle misnre di arco 
, di meiidiano, etc., 459 t 
' Zante— Caiiea, cable interruptions. 271 
, Zanzibar — 

Abschafi’ung der Selaverei auf. 340 t 
Cable interruptions, Zanzibar-Mombasa, 
274 

Trade of. Mr, Cornish’s report, 440 
Zavtoun, Dr., observations on the Sahara. 
96 

Zeitstromungen in der Geographie, von 
Dr. E. Wisotzki, 316 t 
Zenker, Dr. W., on C limate, 304 
Zermatt, Valley of, and the Matterhorn,. 

by E. Whyinper, 54S t 
Zimmerman, M., Le voyage de Nansen, 
etc., 232 t 

Zobrist. M., Les Suisses en dehors de la 
SuLse, 453 f 

Zschokke, Dr A., Zur Geschichte der 
Bergstcigcns, 557 + 

Zum Ewi gen Eise. von Cl. Wegener. 459 1 



I 


700 


INDEX. 


INDEX TO MAPS. 


EUROPE. 


Phlegrfean Fields — 

Archiagnano Group of Craters, Sketch- 
map, 425 

Averuus Group of Volvanic Craters, 
Sketch-map, 419 


Phlegrsean Fields— conitnued. 

Camaldoli, Valleys and Watersheds, 
Sketch-map, 481 ; Hills of, Sketch- 
map, 485 
General Map, 464 


ASIA. 


Anglo-Chinese Agreement, Sketch-map, 
2t)8 
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